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Uri Geiller’s Extended Reality 
.Precognitive Dogs is the first 

ropic discussed by Usi Geller in his new 
monthiy senes of articles, 


EgTTAS 


: Digital Potentiometers 
| Gavin Cheeseman looks at digital 
potentiometers and their applications. 


From Paper to the PC 

Boo Waddington fakes a clutch of 
6." optical character recognition (OCR) 

Piaget out fora test drive. 


Virtual Studios 
Reg Miles looks ait how computers aré 
used in the studio to create an illusion. 


Model Railway Point 
Controller System 

In part 1, lan King desenbes a point 
control sysiem that can be operated 
using conventional push buttons or via, 
a computer port under soitvare conisal. 


1.3GHz Microwave Video Link 

Gavin Cheeseman puts our video 
réceiver and transmitter médules to 
practical applications: 


Words of Science - 

The Entertainment Game 

In part 4, Gregs Grant examines words 
in the entertainment business before 
the wonders of the electronic age: 


Velieman Infra-Red Link 
Stephen Waddington evaluates this 
infra-red controller iram Velleman. 


LED Chaser 

& Sequencer Circuits 

Ray Marston presents a selection of 
practical 4017B-based LED chaser and 
SEQUENCE Circuits 


Psycho-Kinetic Trainer & 
Movement Detector 

In part three, detailed circuit 
descriptions and-construction are 
discussed ty David Aldous. 


Features 


Electronics in Cars 

In this first part, Mike Bedford tooks at 
how efectronics is used to 
peormancé-enhance moacdern cars. 





Regularss |; 















’ -News Report 
Processors — Chips With ) Software 
Everything . Hints & Tips 
Intense competition is ruling the What's On & 
processor market at the moment, Diary Dates 
Simon Peers, Maptin Product Group Technology Watch 
Manager, looks at what's ahead. Comment 
Electronics in Agriculture - a oe ee 
Crop Protection | @internet 


In The Pipeline i Pictures: COomrait 1995 


In part 2, George Pickworth recalls the. | 
Subscribers Offers ree rats reared. 


use of nicotine to organo-phospahorous 
to improve crop yield. 
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Te month we have great pleasure in including 





the first of a series of articles from Uri Geller. Uri 

is well known for his psychic activities, but the 
intention in this column is to stimulate further 
research into the ‘less understood’ areas of science - 
or where science cannot provide suitable theories. No 
doubt it will provide-a suitable forum for discussion. 

Maplin is now the sole U.K. distributor of Velleman 
Kits, and we have included their 32 page Catalogue 
with this issue. Each month we will be featuring a 
Velleman Kit, starting with issue 133. In this first 
article we. will describe the construction of the LED 
Message Display from the ‘Light Effects’ section. Next 
month will also include a free PCB to construct an 
LED Christmas Tree, based on the Velleman Kit. 

The automobile industry is now coming to terms with 
accepting electronics as an important part of modern. 
cars. This month Mike Bedford begins a new series on 
this marriage between electronics and mechanics, and 
starts with ajook at how electronics can performance- 
enhanced cars. Also this’ month, Reg Miles looks at 
the latest special effects techniques used by the:-BBC 
in his article Virtual Studios. 

We also have a Christmas Promotions catalogue 
Included with this issue. You will find may products at 
special prices that should make excellent gifts. Do 
take a look for you are sure to find a bargain! 

Finally, why not take a Jook‘on page 23 to see if you 
are a winner for three of our recent competitions. 
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IBM Ships Copper Chips 


IBM this month announced the world's first copper-baseci 
microprocessors, including a PowerPC 7-40:750 operating at 400MHz 
The company aiso announced several other Initiatives associated 
with copper, induding availability of the fastest embedded processor 
on the market, 2-400MHyz embedded PowerPC chip. 

For further information. check: <wew.chips. ibm. com>. 

Contact: 1BM, Tel: (0990) 426426, 


Psion Dacom Extends Leadership 


Psion Dacom has increased its fead as Europe's foremost 
manufacturer of PC Card modem products. According to new figures 
from Dataquest, Psion Decam extended its market leading positan 
jor PC Card modems shipments in Curope to 16% during i997. 
The jatest figures represent the third year in succession that Psion 
Dacom has held the number one position in the European market. 
The Dataquest survey, entitled Analogue Modems — 2 
Europe 1997, gives details of PC Card sales ARE aR 
throughout Europe for January io December 1997. . 
For iuriher details, check: Web site: <www.psiondacom. com>. 
Contact: Psion Dacom, Tel: (01908) 261686. 








IBM Introduces World's 
Smallest Hard Disk Drive 


IBM has unveiled the word's 
smallest and lightest hard disk 
citve vith a disk platter about the 
size of a large coin, Although 
IBiv's new microdrive weighs less 


200 times more data or images 
than @ floppy disk. With tts small 


sre and high performance, ine 


PC Photo 
Experience 
Launched 


MGI PhotoSuite I! is the first 
oraduct of its kind to integrate 
Intemet browser technology. 
Priced £49.39, the application 
provides a complete suite of PC 
Photograptiy too!s for both 
beginners and advanced users, 
and includes sophisiicated 
phote correction, manipulation, 
cataloguing and stide show 
presentation features in one 
integrated package. 
For iuriner deiniis, 
check: <wewnw.mgisoft. com>. 
Contact: iviGl, 
Tel; (0274) 365 0034. 


> Microdrive is.ideally suited for use 
: in increasingly pervasive portable 


electronic devices, including still 
and video digital cameras as \ell 


: as handheld of ‘companion’ PCs. 
than an AA battery, it can hold over : 
- we. ibm. com/storage/mi crodrive>, 


For further datails, check: 


Contact: IBM, 


: Tal: (0990) 426426. 
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Gell Phone 
Sabotage Causes 
Airwave Havoc 





> Anenvark jumming device. 


capable of blocking mobile 
phone calls is set to cause chaos 
for business anc private 
communications, warns 
nervorking specialist. Star. 

Wave Wall, the size of a 
cigarewe packet, blocks 
virwaves within a 20 foot radius. 
irrenders mobile phanes mute, 
as if they had been tummed off 
ar been taken beyond the range 
af the service area. 

The device was designed for 
use-in restaurants and cinemas 
iO prevent intrusive shane calls. 
In che wrdng hands, is bas the 
potential to block 
communication links with 
devastating results. 

Speaking to Hectiics and 


> Beyourd, Jos White, marketing 


director at Star said, "We all 
know how ioirstiag mobile 
phones can be "Bur peaple don't 
réalise how reliani society is on 
all methcels of communication 
until their use is thréarénect 
Newvork janiming presents very 
rcal dangers, not just terms of 
cost iO businesses and 
inconvenience to prvite users.” 

“Malicious jammters oan the 
risk of blocking emergency calls 
to doctors and paramedics. 
Whilst possible interference. 
with other electoonic devices 
suchas pacemakers ts also 
unclear, this is rechnolosy 
which should be kepr firme at 
arms length,“ added White. 

For farther details, check: 
<ww. Star.co.uk>, 

Contact: Star, 
Tel: (01285) 647000. 




















Worldcom 
Completes MCI 
Merger 
ViomeCom Ras completed ifs merger 
7 MCI, ommciaity tomung hick 
WoncCom, The merger creates a rev 
€fa COMMmMLZucatons company 
pOMang customers amund the wodd 
wth @ fle set af data, intemet. ka! 
and intemational communications 
SERMCeS Over its Oi Seamless ‘local- 
in-obdal-niocalr nehwad 
For further information, check: 
Hid Ec iworldcom. com>. 
Contact Worldcom, 
Tet: +4 202 87 2241, 


ithe Word Is... 
Fiexibility 
Vadafone has extended the scope 
of Sis ‘Pay as you Talk’ service 
with the announcement of a new 
lower tariff, a wider range of Top- 
Up cards, and the launch of four 
new digital mobile phones, 

Pay as you Talk customers are 
now being offered a reduced tariff 
rate of 50p per minute peak rate 
and just 5p per minute off-peak — 
a teduction of LOp per minute for 
national peak-rate catis. 

Alternatively, customers can 
choose io pay a flat rate of 40p 
per minute at all times, making 
Pay as you Talk ane of the most 
fiexible and cost-effective pre- 
nay packages around. 

For further details, check: 
“hwo. vada fone.ca.uk>. 

Contact: Vodafone, 

Ter (01635) ai201. 
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IBM Proscribes 
Solution ‘for UK 


Doctors 
The Prescaptien Pricing Authorniy 
(PPA} has chosen JAKIs DBZ 
Universal Database tp undemin a 
Wet-based apofication for UK GPs 
that all ead ta beter patent care 
trough rebonalisatien of rrescintion 
casts. 1.2 billion prescriptinn 
records are stored on the database, 
making (i ihe largest healihcare 
iInfonmation repository Is Europe. 
Two hurmtred General Practibones 
in Engand vill have aocess to the. 
database as part cf a ycaz-long. 
pilot programme implemented by 
the PPA in January 1998. The 
database wall’ eveniuaity be rolled 
OUL to af 27,006 GPs in the UK 
For further information, check 
“wet. Software. iba. com. 
Contact Laie Tei: (O890) 426426, 


‘intel Launches 
Pentium I} 300/MHz 
Mobile'Pracessor 


Building on the broad and rapid 
market adaption of Pentium tI 
processor-based mobile PCs, 
Intel has introduced its highest 
perfermarnce mebije Pentlum I] 
processor. The new mobile 
Pentium Il processor 300MHz 
offers mobile PC users a 
performance boast while 
preserving system battery tife. 

Far further details, check: 
“pied. intel. coc. 

Contact Intel, Tek (01793) 403000, 
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Budget Bytes — 
Nearly New 
Computer a i) 
Now Open 


Techinicat Asset Management (TAM), 
the UK's biggest computer iT 
remarketing and recycling company, 

35 opened’a computer shovw700m 
at its head quarters in Wehyn 
Garden Cry. For the first ime ever, 
TAM is making available direct to 
the public quality refurbished 
COMPUtes, Printers, aptops and 
new budget software — et bargain 
prices — that’s ground 70% cheaper 
than buying brand new Kit. 

Ceniach Technical Asset 
i enagEMeNt, (01707) SES 303. 
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HP Licenses 
ARM Core 


Hewlett-Packard has licensed 
ihe ARM7TOMI and the 
ARM740T microprocessor cores 
from ARM, for the design and 
manufacturing of ARM care- 
based, super-integrated 
application specific integrated 
circuits (ASICs). 

For further detalls, check: 
“Wed. at. CO. 

Centact: ARM, 
Tel: (01223) 400400, 
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LSI Logic: Exceeds 





DIT Expectations 


LSI Logie’s 164780 single-chip 
Coded Othogonal Frequency 
Grision hiuitietex (COFDM) 
dercxdulafor has gained & further 
endorsement from the emerging 
digital television market following 
the publicaton of a BEC paper, “The 
Results of Tests with Oomestic 
Receney tCs for DVB-T. 

Inthe BSC tests, the. L647E0 chip 
exceaded expected parianmance for 
a Digital Video Broedcast — 
Terrestial (DVB-T) demodulator in a 
number of important areas, Inchuime 
co-channas PAL interference, 
multipath periormance, single echo 
with Doppler, and Addithe White ~ 
Gaussisn Nore (AMIGN). 

For further detaiis, check: 
“wd. FSi lagic.com>. 

Contact: LS! Logic, 

Tek +32 14 300 351. 


Cable-& Wireless 


Strikes Network 
Support Deal With IBM. 





Cabis & Wireless Communications 
has announced a stralegic IT 
perinership with IBM, ine largest of 
its Kind benveen a major 
communications company and a 
leading. iT services provider. Under 
ihe 10-year, £1.8 billion (USS3 
billion} agreement, IBM vit preaide 
the support required by Cable & 
Wireless Communications to 
Significantly improve business 
efficiency and senice to custemers. 
For further details, check: 
wet, CHOOT. CO. UK>. 
Contact: Cable & Wireless, 
Tek. (0500) 100 001. 

















Internet Multimedia 
Player is Diamond 


Diamond Multimedia Systems 
has lsunched 2 portable music 
player that stores and plays back 
up to 60 minutes of digizal 


popular Interner ousic formist, 
MP3 compression, and fash 
memory echnology Diamond's 
Rio PMP300 portable music 
plaver is like a Walkman or 
MiniDisk player, onty much 


: lighter and smaller. Ris also has 
: no moving parts, which means 

: no skipping, even when 

: subjected to heavy vibration and 
quality music. Based on the most : 


movement such as during 
CAECIMNE SPOTS ACVIRES. 
For further details, check: 


: <wew.diamondmm.com>. 


Contact: Computer 2000 


(Disemond Multimedia UK 
> distributor), Tei: (01256) §418-/1. 


Silicon Graphics’ (SG) 
supercomputer propranis that 
model weather in space, plate 
fectonics and low-gravity fiuid 
dynamics were among those 
that recentiy broke a 100- 
billian-calculations-per-second 
(gigatiops} performance 
milestone. The record was 
achieved as pari of a routine 
investigation for the HPCC Earth 
and Space Sciences Project at 
NASA Goddard Space Fight 
Centre in Maryiand, US. The 
record breaking programs — 
one of which exceeded the 
milestone by more than a factor 
of two — were run on an SGI 
1,024-processor CRAY TSE- 
1200ETM configuration. 

For further details, check: 
<sded.gsfc.nasa,gov/ESS/> or 
<sded.gsfc.nasa.gov/E$$/ 
grand,st2,html>. 

Contact Silicon Graphics, 
Tei: (0118) 9257500, 
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Forbes’ Publishes High Tech's 
100 Weaithiest List 





US business a Forbes 
: ASAP reckons that the combined 


wealth of the members af its 
1998 ‘High Tech's 100 
Wealiniest fist totals mare. than 


$1450 billion — most of it created : 
> of the [niemmet babies. The 


: Seemingly endless list of 

> ‘dot.cant’ companies that 

: S$Uccessfully went public in the 
: fast 24 months— most notably 


in just the last six years. 
Leading the list is, of course, 
Microsoft's Bill Gates, with an 
estimated worth of $58.73 
hilion. Whatis remarkable is 
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: that there are 15 billonaires on 
: the list. it imcludes not only 

> Gates’ past and present 

: colleagues ait Microsoft (Paul 

: Allen at $16.98 billion and 

: Steve Ballmer at $42.99 billion) 
: and such industry tegends as 

: Intel's Gordon Moore (37.62 

: billion) and Bill Hevdett ($3.41 
: billion}, but'also such newly 

: minted Intemet tycoons as Jeff 
: Bezos of Amazon.com ($2.14 

- billion} and Dave Filo of Yahoo! 


($1.01 billion). Filo’s partner, 


: 29-year-old Jerry Yang, just 
: misses the biflionaire list at 
: $993.2 million. 


“No question this was the year 


? Yahoo!, Amazon.com, 
RealNetworks, Broadcasi.com, 


: OnSale, tnktomi, CNET, and 


@Home — have not only pushed 


: the wealth list upwards, but also 
: given ita very youthful 
: appearance, There are 44 


tycoons on the list under 45, 


: four under 30," said Nancy 
: Rutter, who edited the list. 


The youngest is 25-year-old 


: Chris Klaus (number 51), 
> founder af Atlanta's intemet 


Security Systems, whose total 


: worth equals $187.5 million. A 
: whiz kid with supercomputers in 
: high school, “aus later dropped 
= out of Georgia Tech to vwazite 

> software cade, 


For juriner details, 


3 check: <www. forbes.coam. 


Coritact: Forbes, 


+. 1 650 802 6882. 
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IBM Delivers Home 
Networking System 


IBM has announced the 
availability of its IBM Home 
Director home nehvorking 
solution ~~ the first effort of its 
kind by a major technology 
comipany to deliver a complete 
home netverk controlled iram a 
PC. or television screen, 

Home Director integrates the 
functions of household systems 


including security, lighting, heating : 


and air conditioning: nétwork- 
enabled PCs and PC penpherals 


Digital Radio Arrives in the Home 


Digital radio has arrived and it 


the Silicon Valley in the US. 
Cambridge basecl Arcam has 
launched the worlkd's first 
domestic Digita! Radio Tuner 


The. Arcam Alpha 10 is the 
result ol a collaboration with 


: Tel: (0990) 426426, 


: such as printers, modems-and 

: Storage. This functionality enables 
: a muliitude of actiies; from 

: fuming off a fight leit on by the 

: children at the other end of the 

: house to using the arming of the 

> Securily system to activate a 

: routine that will tum off lignts and 
: &@djust the thermostat 


For further details, check: 
<www, Ibm. com/homedirector>. 
Contact: IBM, 





: Roke Manor Research. Digital 
hasn't conie from Tokyo. Japan or : 


radio is expected to deliver 


: crystal clear interference free 

; sound. A scrolling text display on 
= the radio shows information 

> Such as the propramie tile, 
CORT) called the Arcam Alpha 10. 2 presenter’s name and the title 

: and composer of musical irems. 


Over 60% of the UK 


: GSM in the US.and 900MHz GSM in Europe 
> and most of the world. Whether in New 
: York, Paris, Cape Town, Singapore or 
? more than 120 countries, the 


: tavellers to carry convenient 
> communications ina pocket 
: or briefcase. 

> It weighs only 6.3 aunces 
: and is 5.2.inches long, 1.9 


: an inch thick. 


= details, check: 
> <WWH. ericsson. com. 





E Tel: (01444) 234354. 


Heroic or Ashamed? 

: Arecent survey of over GOO computer users revealed that women 

: are twice as likely to consult a colleague, technica! expert or 

; computer manufacturer in a crisis. Men, on the other hand, prefer to 
= muddle ihrougn and try to fix the problem themselves. 


; population can already receive 

: digital BBC Radio transmissions 
:. and rapid expansion is planned. 
: The Arcam Alpha 10 is available 
: Via the compary’s 150 LIK 





Ericsson Launches World 


Phone for Global Travellers 


: Ericsson has announced a GSM world phone that gives international 
-: travellers the abiliry to use a single phone almost anywhere they 

© travel With an exclusive built-in infrarect modem, Ericsson‘s 1 888 

: World Phone also gives travellers a powerful tool to 

> check e-mail, send and receive faxes, browse the 

> Interoet or log on to their corpomté nenwork 

: without carrying cables or searching for a 

: campatible phone jack. 















The I 588 World Phone works on 1900MHz 


1 888 Worid Phone enables 


inches wide and less chan 


For further 


Contact: Fricsson, 


The survey shawed that 71% of women would call an expert in a 


data loss sitvation, compared with 45% of men. The most likely port 
; Of call for women ‘vould be the (fT professional in their office (38%), 
: whereas only half as many men would make this call as a first move, 


Of the regular computer users surveyed, 49% had lost imporiant files 


: of documents at some ‘stage. lf faced with a crisis, 22°S of men said 

: they would open the computer and check the hard drive themselves, 

: compared with anly 7.6% of women. 27% of men would also prefer to 
: fecreate the lost document if unable recover ii themselves, 


For furiher details, check: <weav. ontrack. com. 
Contact: Ontrack, fel: (01372) 744999. 


Anyone Can Use 
a PC with the Help 
of Zain Wiedia 


Zain Media has iniroduced cf 
Series of spoken word computer 
training CDs. The updated range 
: Of CDs consists of spoken 
instructions that the user carries 
oul directly to a computer. 
These standard format audio 
CDs can be played on a PC with 
a CD-ROM drive or on a normal 
CD player. With the help of the 
pause Key, users can follow the 
taining at ineir own speed. The 
current range of CD titles covers 
alt Microsoft Office applications, 
including MS Word and MS 
Excei, as well as WordPerfect and 
a number of intemet programs. 


> dealers priced £799.50. For further details, check: 
: For further denails, check: “we. Zainmedia. com>. 
- <ww.arcam.co.uk>. Contact: Zain Media, 


Coniict Arcam, Te] 01223 203200. | Tel: (0174) 363 6133. 
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The ADC-200 range of PC based oscilloscopes offer 
performance only previously available on the most expensive 
‘benchtop'scopes. By intergrating several instruments into 
one unit, the ADC-200 is both flexible and cost effective. 


hd 


Connection to a PC ‘gives the ADC-200 the edge over traditional: 
oscilloscopes: ‘the ‘ability to print and .save waveforms. is-just one 
example. Uni supplied with PicoScope.for Windows which is lpr 


powerful, ye fo Use, with comprehensive on Jine help: 
St ices mens - | 
en’ 
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Production line tests _Advane: ed tigger Wioties= Brcapture one off events. e eam p> 
_ Fault-finiding Upto 50 MHz Spectrum: analyse} = ! 200 
Education Large’ buffer memory wal Order code rl AOC : 
All units are supplied with ADEC-200/700 £499 VG52 » “ 


‘software, cables and power | A#DE-200/50 F290 GS70 
supply. Pricés exclude VAT, , | 4D@-200/20 £999 S69 


A scope at your fingertips..... 


Once oscilloscopes were icavy and clumsy to,handle, but over the years they have 
become smaller and smaller The latest development ii this field has-just arrived: a 
digital storage:oscilloscope'in.a handy slim housing, scarcely longer than-a.pencil and 
about.as thick-as yourthumb. Despite its small'size, its performances 

can match that ofa Service oscilloscope. 
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MAPLIN ELECTRONICS is one of the UK’s largest chain of Specialist Electronics Retailers with 
over 22,000 products from Computers to Components on sale at our existing network of 
48 stores with new stores opening throughout the Country. 


STORE MANAGERS 


You will already have a successful retail track record ideally as a Manager or Assistant Manager. 
You will be responsible for your team's perfarmance, training, merchandising and stores profitability 
so excellent interpersonal and communicational skills are essential. 


ASSISTANT STORE MANAGERS 


With a fair for selling, coupléd with a keen interest in electronics you should already have supervisory 
experience or be ready for your first managerial role. Supporting the Store Manager, you will manage 


your store team’ to meet and beat its targets whilst achieving and monitoring the highest standard 
of customer care. You will be expected to quickly progress to a Store Manager appointment. 


SENIOR TECHNICAL SALES ASSISTANT AND TECHNICAL SALES ASSISTANT 


With qualifications or an interest in technology, you will have an interesting role serving our 
customers, merchandising our products, controlling stock and providing the highest standards 
of customer care. 


Previous retail experience is not essential but you must have excellent communication skills, 
enthusiasm and a smart appearance. 





For all positions we offer a competitive starting salary based on your skills and experience, coupled with sales 
commission and generous staff discount. 


INTERESTED? 


IF you feel you have the initiative, self motivation and the determination please send your c.v. tagether with 
your current salary details fo:- 


Vicki Morris, Recruitment Administrator, Human Resources 
Department, Maplin Electronics, Valley Road, Off Station Road, 
Wombwell, BARNSLEY, $73 oBS 

Tel number: 01226 340108 Fax number: 01226 754861 
Internet site: htip://www.maplin.co.uk 





MAPLIN ELECTRONICS IS AN EQUAL OPPORTUNITIES EMPLOYER 
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In this first part, Mike Bedford looks at how electronics 


here's morc processing power on- 
board this car than there was on the 
Saturn V rocker which took Neil 
Ammsirong 10 the moon”, This claim was 
made by BMW a few years ago, it relates 10 
the 750iL executive saloon, 2nd it hints ai 
the wast changes we've seen to «automotive 
enpineening over the p2si decade or sa. But 
the me of change hasn't always been as 
impressive as it is today. Unt recendy, the 
motor industry coulcin’t realty claim to have 
been particulary innovative. Without a 
doubt the appearance of cars has changed 
dramaticalls, ant levels of performance have 
also shown significant imprayements. 
Behind the scenes, lithe: changed unul the 
8980s. The difference berween cars which 
were preceded by 2 man waving 2 red flag 
and aus of the 70s, which had a top speed 
of over 100mph, had resulted from a 
process of evolutionary rather than 
revolutionary chinge..Over the years, 
developments hack produced a slight 
improvement. here and another slight 
improvement there but the underlying 
technology of a 1972 Ford Consul was litle 
diferent from that insicle a 1908 Ford Mode! 


is used to performance-enbance modern cars. 


TF. in the main, I'm referring to ‘ereasy rag 
and spanner” type technology, but exacuy 
the same applies to electronics. Jn fact, 
when we think about electronic. the motor 
inthustry ofa couple of decades ago could 
he accused of being even more backwards 
laoking. About the only pieces of electrical 
equipnient to be found in mosi cars of the 
70s was the starter motor, the electric lights, 
the horn and the windscreen wipers, 
Electronics only made an appearance in the 
guise Of the car radio and even this wasn't 
fitted as standard on many motors. 


Series Content 

In this senes of articles, we're eding to be 
investigating the use of electronics and 
microprocessars In cars. We'll also touch on 
ihe use of computer technology in 
designing acd wsting vehicles. But little of 
what we talk about will be found in the 
majority of cars on the road today. Instead, 
we'll be concentraiing on leading ectve 
developmenis. This includes those systems 
already available — even chough onty on high 
price tas Iuxury and performance motors — 
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BMW 750 IL éxecitie saloon. | 
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and those systems Which are still in the 
Gevclopment Liboratories but which look 
likely to shape the cars of tamarrow. Our 
investigation of carelectronics will be split 
into five parts. First of ali, in this articie, we'll 
look at the ways in which elecironies is used 
10 improve the performance of vehicles and 
make them easier to clrive. Next month, 
we'll ake a more responsible approach to 
motaring by looking at the use of 
electronis to make cars safer and more 
environmentally acceptable. In the third 
article, we'll look at periphery systems in 
cars. By chis, we're referring to those added 
exums such ws in-car entertainment, 
communication facilittes and navigational 
systems. All these first three parts will look 
ai developments which are either already 
fired in ton-Encdi motors or which will 
migrate into ordinary road vehicles over the 
coming years. In the fourth part, however, 
we'll tm Our akention 10 motor spons, 
and particularly Formula One, io see how 
electronics and computing are now essential 
elements in achieving thar winning edge. 
Finally, in our fifth part, we'll go behind the 
scenes 10 Joak at automotive eleccronics 
from the perspective of the designer, Here, 
we ll be concerned not so much with what 
electronics can give 10 the world of 
motoring but hew it is achieved. 


Vieaner or Greener? 


You might be of the opinion that the 
technology io make cars meaner couldn’: 
be wnuch different from the techaclacy to 
make them greener. After all, pubtic 
perception sees the mean machine 2s the 
V8 turbo gas gurzler which can do }60mph 
in five secands and has a top speed of 












Air Intake 


Figure 1. Deico ECU. 


ISOmiph whereas the green option is ibe 


cleciric cac Which achieves its top speed of 


4Smph in-about half an hour. Stightly 
tongue in cheek, perhayss, but I’m sure you 
get the picture. A look back over changes in 
production motors over the last few years, 
however, pain a rather clifferent piccure. 
Ten years aco, fuel injection was an option 
reserved for performance cars. A standard 
1600cc Ford Escon, for example, produced 
about 75bhp but the sporty alterriative, the 
NI! used fuel injection and managed to 
eximact 115bhp from that same 1600cc. ‘Fop 
spee! and acceleration figures were 
improved accordingly. Today, the-situation is 
camplctely differen. Virtually all perral 
engines are now fuel injected but you don't 
see Many grannies in Mini Metros buming 
off boy micers at the liches. Rather than 
producing 2n overall performance 
improvement, the move to fuel injection for 
al has allowed smalterengines io be uscd 
without reducing engine power. So, ifa 
manulacturer hada ewo fitre family saloon 
and decided 10 intraduce fuel injection, che 
size of the engine could have been reduced 
10 1600cc, This means fess raw materials 10 
fruildi the carand once it's on the road, 
lower fuel consumption and lower 


emissions. In other words, fuel injection has 
been introduced across the board to make 
cars greener. The same applies 16 many 
other developments we've seen over the 
previous decade. The situation with multi- 
valve engines is very similar, Urese having 
now migrated from the 16-valve-hor hatches 
of a few years ago 10 the family satoon of 
today, Even turbocharging ~ while certainly 
sui far fram universal — has found its way 
into vehiciés othér than sports cars. 

Of course, all of this has very liale to da 
with our subject of électronics and 
microprocessors in cars Dut similar 
principles apply here too, For example, a 
number of car manufacturers have been 
experimenting with active suspension 
systems: This can be viewed as a safety 
feature since it reduces roll as 2 car goes 
into a corer and thereby helps keep all the 
tyres in contact with the road surface. 
However, if it improves the stability and 
safety of comering at, say 45mph, thar same 
system might allaw the same comer to be 
taken at a much higher specd thanwould 
be possible with « conventional passive 
SUSPENSION system. So, a System which was 
designed to muke cars preener could also be 
used to make: them meaner: However, this is 
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also a paint of some concern as Lotus” 
Alastair Florance pointed out Even if active 
suspension is being promated 2s 2 safety 
feature and it’s being iriclutfed! in standard 
saloon Cars as opposer 10 sports cars, how 
can we be sure thar it will remain an 
invisible feature in use background which 
only makes a difference under exceptional 
hazarcious conchitions. In other words, how 
can we be sure.that it won't cause the driver 
to hehave differently? If the driver knans 
that a vehicle is more stable on corners, 
might he be inclined to push it harder into 
comers thereby cancelling out the safety 
advantage? I'll leave that as soniething to 
ponder since I certainly won't be attempting 
ro get into this can of worms here. However, 
my reason for introducing this ‘meaner or 
greener issue is to point our that it's 
sometimes difficult to say exacdy which 
category 2 particular feature cames into. 
Furthermore, some penple will be of the 
opinion that so-called safety features can 
have exactly the opposite effect. So, now I’ve 
put forward a valid justification for including 
sysrems in just aout whatever cacegory I 
choose, let's make a start on the first of 
these ill<lefined arcas — systems which 
improve car performance and handling. 
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Engine Management 
Systems 


Before we get embroiled in some 6f the 
really advanced systems which you'll only 
find in motors: costing £30,000 and upwards, 
lets take a took at an electronic system 
which is now found in virtually all cars. 
Linlike electroni¢ systems. such as ABS ans! 
cruise cantrol which — although thev’re nor 
universal — virtually everyone has heard of, 
this is Gne which many car owners will be 
totally unaware of Yet engine control units 
or ECUs can be found under the bonncis of 
most new cars sok] today. So what isan ECU 
anid why is it needed? Let's find our. 

An engine conrdl unit is the heart of an 
engine management system, the purpose of 
which is t9 contro! the engine, taking into 
accoum the objectives of maximising 
performance and foe] economy and 
minimising emissions. Furthermore, the 
engine must operate efficiently not only 
under ideal conditions but also when the 
engine is cold, whatever the air temperature 
and however the car is being ciriven. Clearly, 
tricitional engines with mechenical 
disinburars and no way ol sensing changing 
conditions were not very effective at this. 
But by puting all this under the control of a 
microprocessor, it becomes possible.to 
achieve a reasonable compromise between 
periormance, economy and environmental 
concems under a wide ninge of conditions. 
‘1o give you a feel for the power ofan ECU, 
lil present a few facts anc figures relating 10 
Delco Electronics engine control module. 

In comparison to cre: processors in 
today’s PCs, the processor insile the ECU 
seems rentarkably underpowered with 2 
clock speed of just 8B-4MHz, a 16-bit 
architecture, 96K of EEPROM for the 
program and just 3K of RAM. In faimess to 
Delco, however. | should point out that our 
experience with PCs tends to cause us to 
loose sight of just how little computing 
power is needed to perform real-time 
control functions so long as a seate of the art 
GUI isn't required. The processor has 64 
LO fines which connect to a wide range 





Photo 3,:-Porsche 911. carers with - TPA ue 
5-spead Tiptronic ‘Ss’ automate gearbox. 
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of sensors und actuators in the vehicle. On 
the input side, sensors include air 
teniperamre, oil tempenitere, manifold 
pressure, camshaft and érankshaft position, 
knocking, transmission speed, exhaust gases 
and throttle position. On the output side, 
the fuél injectors, spark plugs, and variable 
intake manifold are all under contnl of the 
ECU. Furthermore, tie ECU performs 
various monitoring and housekeeping. 
functions such as checking oil and fuel levels 
and dluminaing wamting lamps 25 
appropnare. The block diagram shows a 
typical ECU and is basect on a Delco product. 
Many movormantfacturers don’: produce 
their own ECUs relying, instead, on standard 
paris such as those by Délro, Bosch and 
various Other companies specialising in 
auromdive electronics. The job of the car 
manufacturer is to adapt the ECU to their 
pariicular engine and this is s essentialhy a 
programming job. Bu: according to 
companies such as Superchips, most ECLis 
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aren’r fully optimised for performance, arte 
for those drivers who want to obtain the 
absolute best from their cars, these 
companies and their tiealers provide 2 re- 
chipping service which can increase torque 
and power by up to 10% for normally 
aspirated engines ancl up to 35% for turbo 
cngines. So if this amount of potential 
power is sitting there untapped, it’s 
pertinent 16 ask. whv the car manufacturers 
dion’: write the sofware io make use of it. 
Lets take 2 look at Steperchips’ views on this 
question. “The manufacturers have to make 
a compromise when writing che program. 
Thev must allow for fuel economy, exhaust 
emissions, ihe very worst grides of iuel 
being used and ior the ear going months 
withour proper servicing. If you are 
prep-ued to service your car on time, use 
four star or 98 octane unleaded fuel anc! 
sacrifice a dithe. (a very little!) fuel economy. 
there is ereat potential for optimising or 
remapping the chip.” Ifan extra 16% mire 
power isnt enough and you've aircady had 
ouber pertormance-related mailification 
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(fone to your car, then <5 an option to 
Standard chips, Superchips offers a 
customised service. The dealers will analyse 
your car an 2 rolling road, send intormation 
hy modem back to Superchips and the 
information will be sent back within 2 day 
allowing the dealer to programme a chip 
specifically for your motor. If vou're curious 
about the idea of re-chipping, Superchips ° 
can be contacted on 0990 143 005 ar 
wawsuperchips.co.uk. 


When the Rubber Hits 
the Road 


So we've seen something of haw engine 
fanagement systems —in conjunction with 
non-electronic developments such as turbo- 
chargers ancl multivalve cilinders — have 
dramatically nnproved the power which can 
be generated by an engine of 2 given size. 
Depending on your market, this can be 
used cither 10 Improve econorny by 
reducing the engine sive or to imprave 
performance by sticking with ihe same 
engine capicin: Since the theme of this 
arlick® is performance improvement, we'll 
assume that the technology has been used 
lc produce a seriously powerful engine. Bur, 
of course, power isn’t the only ingredient of 
a perfomance motor, its also nécessary to 
transmit that power to the road in a safe and 
cootinolled nyanner and to make the vehicle 
stable at high speeds, especially when comering, 
and in many af these areas, electronic systems 
are now comine to the fore. 

Mave you ever ied accelerating from a 
standing start by flooring the acceleratar 


and taking your foot off the clutch? Fyou 

have, vou'll probably have discovered that 
one of rvo outcomes is like: Depending 

on the size of the engine, the size of the 


Ties, the state of the road surface and the 
speed at which you lift che clutch, either 


you'll stall the engine or you'll end un 
spinning the wheels. Without some degree 
of skill, yourre antikely to achieve the 
efficient get-away which would be needed 
to clock the 0-60mph time quoted by the 
manufacturer. We have probably all seen the 


changes in position which often occur 


during the first coupte of seconds of a 
Formula One Grind Prix which cestify to the 
skill required to fet 2 good standing stiri. In 
order, to de-skill this, traction contro! 
systems were developed in the early 90s by 
Fi teams, subsequenty banned by the FLA, 
and nov finding their way into 2 number of 
production cars. And here, it’s used noi only 
tO achieve maximum traction in‘a straight 
line from a standing start but at all times, 
and especially during comering: Take for 
cxampie, BMW's ASC+T (Automatic 
Stability Convol plus Traction} which is 
fitted to the 730i and 750iL saloon cars. With 
# 12 cylinder engine developing 326bhp anil 


allowing + 0-G0mph time of 6.6 seconds, 


there is quite some seupe for tess of traction 
without some form of traction control. 
ASC+T constantly monitors front and rear 
wheel speeds and by comparing the speeds 
of the front wheels and the rear wheejs, the 
onset of wheel spin can be detected. Under 
these conditions, power is reduced to keep 
the wheels within the grip threshold, no 
nratier What che reac surface. OF course, few 


Photo 4: Lotus development car. 


stutomMaied systems are wotally foo! proof so, 
in those cases.such as while driving on snow 
when a limited'amount of wheel spin is 
necessary Lo maintain movement, ASC+T 
can he switched off. 

Another factor which is virally importance 
to maintaining stability is 2 cars suspension 
which, traditionally, conyprises a combination 
of murious passive mechanical components. 
Aliso on the BMW’ 75tseries is EDC IE, the 
Electronic Damper Control system, This 
adjusts the stiffness of the damper within a 
fraction of a secontt to respond to diflerent 
road conditions anc! ciriving styles. By 
monitoring all the movements of the car, the 
associated processor can deiénmine the best 
thumper scttings for both safety and comfort. 
When. accelerating, cormering or hraking, the 
damper forces are increased whereas for 
CTUuisiNg.2at 2. constint speci, they are 
reduced. For more ayyressive driving, che 
dinver:can choose 2 firmer setting fram 2 
dashboard switch. 


Transmission 

IF you're setious about performance, then ° 
forwet abour automatic wansmission, and if 
vou'ré looking for fuel economy then. once 
deain, Stick with a manual shift. This is the 
traditional view and explains, at least in pan, 
why manual transmission rémains popular 
in Europe where tue! prices are high despite 
it being made virtually obsolete in the USA 
decaces ago. The fact that a conventional 
automatic transmission isn't as effictent as 2 
manual one really isn’t too surprising. After 
all, 2n automatic cransmission is a chum). 
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Figure 2 | 
Computer software 
has bhecome'an 
indispensable too! 
in cay.design and 
manufacture. 


mechanical device which is based on very 
old technology. Electronics provitles the 

| means for producing an automatic gear box 

which can compete much more closely with 

4 manual rransmission, and although vou're 

sull going to sacrifice 2 little in the way of 

performance by going automatic, a number 

of vehicles are now fitted with very efficient 

and very clever electronic automated 

(CaN SPNSSICHAS. 

At one time, the idea of fitting an 
TULOMALC ansMission in 2a topend sporis 
car would have been laughable. Bur this is 
exactly what Porsche have done in their 912 
Carrera and rhe performance doesn't suffer: 
a5 much as you might expect. Whereas the 
manual version of this 3.4litre, 300bhp 
motor wchieves a top speed of Fimph and 
2 0-62inph time of 5.2 seconds, the 
autonmitic version can do 17] mph anit 0- 
62niph in 6.0 seconds. However, it's 
pEeriinent 1O point aut that the automatic 
version has five-pears compared to the 
manuals six and that the automatic versian 
weighs 3.5% nmiore. In fact, the automatic 
9%i Carrera is normally referred to as the 
| Tiptronic § model because, in addition to its 
aromatic mode. it can also be wsed ina 
semi-manual mode in which the driver shifts 
up or down by pressing ihe appropriate 
Tiptronic switches built into the steering 
wheel. However, of particular interest to us 
here is how electronics is used to contral 
the gearbox in iis tcue automatic. mode. 

On standard mechanical auramatic boxes, 
i's now common practice to provide rvo 























for econonw. The-911 Carrera’s Tiptronic $ 
vearbox,. on the other hand, offers no less 
than eight differen: shifi patterns which are 
selected automatically depending on driving 
sivle and canditions. These range from. 2 
particularly economical moe for smooth 
motoring to all-out dynamic motoring with 
the engine reving to Maximum iarque anid 
power in each gear before changing, and 
downshifiing appropaately from relatively 
high engine speeds. This intelligent shift 
programme inctudes the following feanures 
tO overcome some Of the classic problenis 
with conventional automatic boxes. During 
warn-up, early up-shifting is suppressed to 
ensure. a rapid rise of the temperature to 
the engine's normal operating temperature. 
Overrun up-shiftis prevented when 
suddenty fifting the throiwle. Down-shiftine 
occurs an braking for more efficient engine 
braking. Gears are held during comers. 
Gears are hrekl for longer on up-hill 
saeiches, ancl finally, up-shifting occurs 
when slip is detected to improve lateral 
guidance of the driving wheets. 


The Next Stage 


Virtually all we've seen so far is technology 
which vou can go Lo a ear showroom and 
buy today, so long as you have a sufilciently 
healthy bank accounts, that is. However, Louis 
Engineering. the research ant! development 
arm of the Lorus Group, has worked ona 
number of exciting systems aver the course 
of the past decade. Bur such are the lead- 
limes involved in bringing cars and 














duTOMotive sysiems to production, it could 
still be a few years before some of these ideas 
come 0G Iruition. Rather than took at any of 
these in any detail, we'll close this frst anticle 
by oudining a few of these systems to give 
rou a fee} forwhat miphi be on the way, 

As we've see, BATW has a system which 
can control the stifmess of a conventional 
suspension fo adapt to conditions and 
driving styles but the next stage is the fuliv 
acive suspension system. Instead of springs 
and dampers, an active suspension system 
has doubie-acting hydraulic units which, 
under microprocessor contol, can respond! 
LO road imeguiarities as well as braking, 
accelerating ancl cornering. Unlike 
conventional vehicles which have 
suspensions Cesigaed for a particular wpe of 
fide, an active suspension can be changed, at. 
the touch of a burton, irom providing 2 soft 
fimousine-rype ride to sporrs car handling, 

Another Lotus clevelopment is.carn prafiie 
switching. Linless you're 2 motor mechanic 
OF engineer, you probably don‘: knaw # 
great deat about camshafts so here's the 
simplified ston: The camshaft is the 
mechanical linkage which controls the 
opening of the valves on each cylinder, 
ensuring that they open at the correct time 
with respect to the other valves, As with so 
Many pacts OF a motor vehicle, the camshaft 
is often designed to present a compromise. 
in this case, between performance and the 
poal of near zero exhaust emission. In order 
to alfow 2 vehicle 10 achieve both 
performance and reduce emissions, cam 


mexdies, one for performance anc the other profile switching swaps béerween a pair of 
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camshafts depending on the canditions. 
Alihough a significant element of cam 
profile switching is mechanical, electronic 
contro} systems arc needed, of course, 10 
make the decision regarding when to make 
the transition, Going beyond this, Lotus are 
atso working on an active valve irain in 
Which the mechanical camshaft is rotally 
replaced by electronic canirol. 

In the kust two examples of systems which 
are sill in the development laboratories, 
you'll notice that safery and comfort were 
coupled-with performance in the first and 
that exhaust reduction was coupled with 
performance in the second. And this 
undérlines my earlier comment that it’s 
often very difficult to categorise advanced 
automotive systems as performance-related. 
safery-relaied, environmental-related, or 
hiury-related. And with thac we'll bring this, 
the first part of our investigation af 
antomotive electronics io a close. However, 
since many of these issues are inter-related, 
there’s a good chance that we'll encauater 
some further performance enhancing 
systems its we look at safety and 
environmental issues next month and ar 
periphery systems the month afiec. 
Certainly our look at motor sports later on 
in this series wall be concerned almost 
exclusively with performance. 


Behind the Scenes 


My interest in aclvanced automotive 
electronics was prompted by the claim I 
quoic in the introduction, namely that by 
BMW which suggests that their top-of the- 
mange motors have more processing muscle 


Photo's. Eniine belng 
evaluated'‘on ‘a ‘test bed. 





ihan the spacecraft which NASA used to put 
man on the moon. My emphasis throughout 
this series will be electronic.systems which 
are actually built into the vehicles themselves: 
However, we really can't dedicate a five article 
series on elecwronics and computers in cars 
without also touching on the advanced 
software which is being uset! bchind the 
scenes to design the vehictes. 

Latus is a name which most people will 


associate with prestige sports cars and 


perhaps some will also remember the 
Formula One Lotus Team which last 
competed during the 199-4 season after a 
successful career. But Loius Enginecring 
iso provides design and consultancy 
semices fo many of the world’s car 
nianugacturers. You prabably recall the 
Lorus Carlton, 2 377bhp version of the 
auxhall Cariton with much improved 
handling. The Lotus name was key to the 
marketing of this vehicle but you mav be 
surprised to Jearn that although none of 


these vehicles carry the Lotus. badge, Lotus 
Enpineering have been involved in the 
design of cars ancl motorcycles by Opel, 
Daewoo, KIA, Dodge, Chevrolet, ‘Hiumph 
and Volvo. i don't suppase it will comé as 
much of a surprise if [ tell you that software 
ioois are essential io Lotus in providing a 
limely service to their clients. 

The most fundamental type of software 
used is Camputer Aided Design (CAD) 
packaves an! these are augmented by ICAD 
(ntegrated CAD) software which can , for 
example, work out where -— within the 
vehicle — a particular part can be focated. 
Using tls sor of tool, the job of 
component placing for a vehicle can be 
reduced from three months to just mve 
hours. But in sidition to off-the-shelf 
software, Lotus’ design engineers rely 
heavily on associated software which ias 
been developect in-house for simulation and | 
analvsis. For example, before a car has even 
been prototyped, the Car Perfonmance 
Simulator is able-to provide a wealth of 
information on werodynamic performance, 
hanilling, and can even predict the 6-G0Qmph 
acceleration fieure. The design can be fine- 
tuned ar this early stage, the final 
parameters communicated to the CAD 
systems, anc a first prororype built with a 
high degree of confidence in its suitability: 


Siniilarly, Lotus have software tocls for 


simulating key components’such es the 
intcrnal combustion engines and the 
suspension. Clearhy, the reduced Lime-io- 
market which results in che use of aclvancesd 
analysis and simulation is vital in an 
increasinely competitive marketplace. 
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Gavin Cheeseman looks at digital potentiometers and 
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their applications. 
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Figure 1. Simplified diagram of a typical rotary potentiometer. 


n this-artiele we look at 

digital potentiometers ant! 

their applications. Same 
readers may not be fimiliar with 
the operation of potentiomerers, 
SWE Sta Wilh a huasic overview: 

Potentiometers, sometimes 

callect variable resistors crop up 
in many areas of analogue 
electronics. They: provide a 
meth! of adjusting voltage or 
signal level and come ina 
wartecy of rypes for a range of 
uiffcrent purposes. Wpicai 
examples ace the small pre-set 
Winters. adjusted using a cool 
and often used for circuit 
dliicnment and the larger panel 
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mounting potentiometers used 
a5 front pane) conirols. 


Figure 2. Using a 
potentiometer to produce 
a variable voltage. 





Simpte volume control development fayout. 
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Standard analogra potentiometers. 


Most manually opened 
potentiometers consist of 
track of resistive material, such 
as carbon or resistance wire anc 
a Sliding cantact or ‘wiper’, the 
position of which may be 
adjusted by a romry control or 
slider. This is iilustrate<d in 
Tigure b. The resistance 
between pois A and C reniains 
constant independent of the 
position of the wiper: however, 
ihe resistance bemveen points A 
and Bor points C anc B varies 
as the wiper is moved scross the 
track. [Fan AC ar DC voltage is 
applied between points A and C 
dnd an ouput is taken beiween 
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points. B and C, che ourpur 
voltage level will be directv 
relative to the position of the 
wiper on the resistive track 
{Figure 2). This srringement 
forms the basis of most common 
pes oF volume contol. 

Many different apes of 
purentiomeier are availaivte wich 
widely varying. chaacerstics, 
Same types have lincar wacks 


whereas athers- have a logarichmic 


nesponse suited ro auclio 
applications. Masimuini power 
handling also varies considerabh: 
Mechanical potentiometers 
have been used very effectively 
for iminy years and generally 
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Conceptual 
exampte of a 


simpte digital 
potentiometer. 
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Figure §. Circuit diagram of simpse mono valume central. 


provide good performance. 
Thev do, however, suffer irom 
some inherent disadvantages: 
As with most mechanical 
devices, signs of wear become 
apparent after a long périod of 
use. The resistive material is 
stowiy warn awny by the 
passage of the wiper over the 
track. tn addition. dust can 
collect on the contact surfaces. 


Aftera while, dead spots appear: 


where the wiper is no longer in 
contact with the wack. This can 
manifest iselfas rumbling or 
papping when a volume cantro!} 
is atthjusted ancl in an extreme 
case thene can even be 
complete loss of the audio 
stena). With modem 
potenuiometers, the materials 
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used are relatively resilient to 
wear and iar and problems of 
this kind usualis oaly occur 
afer long periods of use. 

Mechanical potentiometers, 
by their very nature, rely on 
physical adjustment. In order io 
vary the resistance, it is necessary 
16 pivsically change the position 
of the wiper on the truck: This 
is not nonmnaily a problem for 2 
simple valume control, for 
example on a small radia receiver 
but can become considerably 
more tricky if yau want to 
adjust the volume autoniatically 
of by remote contral. 

Gansing together a large 
numbet of mechanical 
porendomeiers can be avkwan! 
and may make up considerable. 
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space. Also, there may be 
considerable vacation in resistance 
characreristics bemveen different 
patentiomerers and this may 
atiect the operation of the circuit. 
With the above paints in 
mind, the advantages of an 
electronic potentiometer 
without a mechanical conuict 
ain Be clearly seen. There is no 
physical wiper or truck to 
become worn and automatic or 
Femme operation is much 
simplified. The incraduction of 
digital potentiometer technalogy 
allows electronic contro) to he 
achieved with precliccable and 
reliable results,.As an added 
ddvantage, push hurton cenircal 
of volume and other 
Paraineters is easily achievect 
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and can he particularly useful in 
miniaturised! products. 

The concept of a simple 
tligital porentiometer és 
Hustrated in Figure 3. In ihe 
Hlustration, mechanical switches 
are used for ease of explanation 
hui in preciice solid state 
switching téchniques would be 
employed. The arrangement 
shown consists of an array af 
resistors counecred in senes 
effectively forming a civicter 
cham. Point B miv be 
connectect to point A, poinc C 
OF any OF the junctions berween 
resisiors using the five switchés. 
In this example poines A, B and 
C are analocous ta the 
corresponding terminals in 
Figure 3. Point Bis effectively 
equivalent ro the wiper 
connection of 2 mechanical 
potentiometer. Closing any one 
OF the five switches results in 
paint 8 being connected to a 
diBerent point in the divider 
chain. The arrangement shown 
is considerably simplifies! anc 
ontits the necessary interfucing 
circuit This eype of circuit 
would not narmially be.used in 
prictical applications. 

There is an important 
difference benween analogue 
porenidometers an their digital 
counterparts; analogue Apes 
provide continuously variable 
wiper position whereas digital 
devices provide a sex nunther of 
pre-determined wiper positions 
(tap points). in our example, 
only five effective wiper 
positions may be selected! by 
closing one switch ata time, 
Simultaneously closing more 
than one switch would change 
the total resistance of the chain, 
an effect which is normally 
undesiralste. Therefore, ihe 
simple armengemen. shown 
would be of very limited! use in 
# phictical application such as 2 
volume control. OF course more 
Wiper positions could be addext 
by using additional resistors ancl 
switches resulting i 2 much 
closer approximation 10 the 
continuously variable wiper of 
an analogue ;rotentiomerer. 

For most purposes, building zt 
digital potentiometer with 2 
larpe number af cip points and 
the necessary control unct 
interfacing circuitey fram 
discrete components is not 
practical Or cost cifective. 
Luckily clevices are available off 
dre shelf. providing excellent 
perfonnance characteristics 
with large numbers of ip 
points 2nd requining minimal 
external circuitry. ICs providing 
either single ar clual 
potentiometer hinctions are 
available and some apes may 
be cascaded. Devices are 
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Figure 6, Using an op-amp to buffer the output. 


available with either linear or 
logarithmic chanicteristics. 

The design of proprietary 
digital potentiometers is varied 
and complex and to cover this 
in any detail is autside the scope 
of this article, Therefore reacers 
are referred to the rélevant 
manufacturer's data sheet for 
details of specification ancl 
operation, Insteal, we look at 
some applications and circuits 
thar cin be built using digital 
potentiometer ICs. The circuits 
and parts lists shown are 
intended to provide a starting 
DYIRE anc} nigy require some 
optimisation or moxiification to 
achievé the best performance 
for a specific application. 


Practical Devices 


The DS 1869 1C, manufactured 
by: Dallas Semiconductor anel 
avilable from Maplin, is an 
excellent device, providing 3 
single linear digital 
potentiometer function ina 
stindant eight pin DIP package.. 
Vhe device is suited to a wide 
ringe: of applications and may be 
controlled cither-using single or 
dual mechanical push butren. 
switches or viz a clisital interface. 
Use of EEPROM technology 
allows the wiper position to be 
storec and retainect when the 
device is powered down. 
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Digital Voltage 
Control 
Figure 4 shows a simple circuit 
which will prochice a digitally 
controlled voltage output using 
the DS1869 IC. The cinit | 
shawn will operate from 2 
single. +5¥ suppl, connecred 
bervcen Pl (+) and P2 (DV). 
Capacitor C1 helps to ensure 
that the power supply te ihe 
device is free of unwanted noise 
and C2 aces as high fequency 
de-coupling. ‘These capacitors 
may not be required in many 
cases bue this will depend on 
ihe pe of supply being used 
and whether it is also supphing 
cther ¢circuiiey. Resistor R1 
provides current limiting, 
ensuring that the maximum 
current specification for the 
wiper is not exceedécdL The 
voltage output is available 
berveen P43 (outpuc) and P4 
(OV). aAs with a mechanical 
potentiometer, ube quiput 
resistance.is variable depending 
on the effective position of rhe 
wiper. In practice, the output 
would normally be used to drive 
into a high impedance. ‘To drive 
a lower impedance a suitable 
trefer circuit should be employed. 
The circuit may be used as a 
variable voltage source in 
applicitions such as digital gain 
contro! of 2 voltage controled 
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amplifier or to frm the basis of 
a simple digitaliy controlled 
variable power supply. 


Circuit Operation 
The effective wiper position and 
hence the voltage feve! at the 
output of the circuit is 
coniotled using avo push to 
make switches, SI and $2. The 
circuit will produce i differen 
output levels. Momentary 
closing SJ resulis in dhe ourput 
voltage increasing by one step. 
Conversely, momentarily closing 
S2 decreases the output level by 
one step. If either of the 
switches is closed for more than 
L second, the output volrage 
will automatically increase or 
decrease one step every 100ms 
dependiny on which switch is 
closed. On reaching the 
MASI OF MINIM step no 
further changes to the ourput 
level occur. Forexample, if S Lis 
held closed, the output voltage 
of the circuit will increase in 
steps unit the maximum tevel is 
reached. No further voliave 
changes will occur eentil ST is 
released and S$? is closed_ The 
output voltage will then 
tlecrease, IS? is held in she 
Closed pusitiun for mere ian 
one second the output volaage 
will automatically decrease in 
steps until tac mininium level és 





reached. The setting of the 
poreniiomecter is retained when 
the power supply is clisconnectect 


: When the device powers up, 
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the effective wiper position is 
the same pricr to power down, 


Testing 

The circuit is easily testect using 
an oscilloscope ora high 
inpelance multimeter set to 
measure volrage. This should be 
connected bervween P3 (output) 
and P4 (OV). Step through the. 
FaliOUSs tap points using St anc 
$2 and check chat the appropriate 
voltage is produced ct the 
ourput. If the circuit is connected 
correctly very few problems 
Shoulet he encuunrerce. 


Digital Volume 
Control 


Aldhough ihe DS1869 prewicles it 
linear response, it can he usect 
as 2 volume control. A simple 
mono digital volume control 
circuit can be constructed using 
the [C as shown in Figure 5. 
Linkike the Digital Volase 
Control cliscussed above, this 
circuit is designed to operate 
from.a split rail power supply of 
25¥ witha cenure OV rail. The 
+¥V connection is made to 
corminal Pl, OV is connected 10 
P2 and —-V gocs to P3. The audio 
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Figure 7. A simple volume control circuit using Single button controt. 


whe 


inpttt signal is appteel bernveén 
PA(input) and P53 (OY) with the 
outout aailktble beaween P6 
(Gutput) and P7 (OV). ft should 
be noted that the IC control 
iInpuis, tO which SI and 8? are 
connected are referenced to the 
-V suppl lo prevent overlaact 
and possible damage to the IC, 
the input signal volrage swing 
should nor be allowed to exceed : 
the supply voltage. : 


general purpose applications 
but other devices offering 
enhanced performance can be 
substituied where necessary: it 
shoukl tx: noted that some ap- 
amps have a different pin-out 
and some devices do not 
openite at volrages as low as 
=2.5¥ so it is best to double 
check this when choosing 2 
device. Of course, it is possible 
to power the opamp from 
sepinite supply rails aca hieher 
voltage 35 fong as the digital 
potentiometer suppy remains 


within specification. 
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Operation 
The operation of the circuit is 
similar ta that of the Divizaul 
Voltage Control The clifference 
is that the device controls the 
audio signal level at the outpart 
as apposed ro producing a DC 
vollage. Opcrating $1 will resute 
im an increased signal level ar 
the output whereas pressing S2 
will produce a level reduction. 
As with a volume control 
using a standar! 10k mechanical 
poreniiometer the output is 
suitalge io drive a high 
mapedance amplifier input. 
necessary the ourput may be 
connected to lower impedance 
inputs using a simple buffer 
Stage. An example of How to 
achieve this is shown in Figure 
6 for guidance. The type af op- 
amp used will depend an the 
application. The circuit shown 
is based an the 41.071 IC and 
Shoukl bx: suitable fof mast 
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Testing 


The circuit may he tested using 
an ascdilloscope cannected 
bermveen PG (curput} and PF 
(OV). A suitcusic signal source 
will be required to drive the : 
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input. An aurtio frequency signal 


“enerator or? tine level music 


saurce is ideal Connect the 
Signal source hetween P4 Gnput) 
and P5 (OV). Check that $1 and 
S2 conirol the ernput levei 
correctly and chat the circuit 
does not introduce any unwanted 
distortion, The output should 
be referenced to the OV ruil. 


Singie Button 
Control 


The device may also be 
configured to provide single 
button level concrol using just 
one awiich as apposect co the 
two button aningement 
discussed above. This is 
achieved by connecting pia 7 of 
the [C ia +¥ during power up. 
An example of a circuit 


Figure 8, Using an op-amp to produce a centre reference valtage. 





pooviding single button conta) 


:. js sliown in Figure 7. In this 
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case ICl pin F is permanendy 
fed Lo die +V supply. In this 
made, closing $1 wilt result in 
un increase in output level in 
the same waveas with the 
previous circuits. However, this 


: time if the switch is not closet 
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for a pericxt of ane second or 
more, dis results in 2 change of 


Pex 


direction. Another difierence is 
that when the maxinim fevel és 
reacheel, further operation af $1 
will result in a rechiction in level 
as opposed to no change with 
two button epersisn WS1 is 
closed continuously, the 
elfective position of the wiper 
will cvele henveen maximum 
ancl minimurn via all intermediate 
£23) Points. 

The digital input on pin 3 of 
ihe IC is not connected in any 
of the ubove circuits as thev are 
ail designed to operate using 
MOMeNLALY ZCcHEN push w make 
switches. The digital input may 
be usect for interfacing rhe IC to 
2 mMicroprocessar or similar 
contro] device. The aperatian of 
the (C when controllesi via pin 3 
is broadiy utc same as for single 
button operation although it is 
possible.to change the 
potentiometer setting at a fasrer 
cate. The digital input can be 
used in connection with 
applications such 3s automatic 
level conical. The IC may be 
controlled diptally via pin 3 in 
addition to any mechanical 
switching arrangement. 


Creating a Half 
Supply Reference 


An alternative ro using 3 true 
split rail power supply in same 
applications is ts use an op-amp 
circuit £0 produce an artificial 
centre reference rail chat cast be 
connected in place of the OV rail, 
This type of circuit can be user! 
where the devices connected 10 
ihe input and output of che 
polehuometer circus we not 
directly referenced to the --V or 
VV" suppies. Ifthis is nar the case 
cipadcitive coupling must be used 
for the potentiometer inputs-and 
OULPULs. An extmple of haw tw 
venerate a centre reference 
voltage is shown.in Figure §. This 
circuit is simple ant! effective. 
Terminal P1 is commected to 
supply +V and P2 is connected 
to supply. -¥ The cenue 
reference output is taken from P4. 
Resistors Rl and R2 act asa 
potential divider producing «1 
half supply referciice level, 
Capacitor C! acts as bulk de- 
coupling whereas C2 and C3 
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help to reduce any high 
frequency noise that may be 
present on rhe supply mails. 
Although the porencial divider 
formed by RT and F2 produce. 
a half supply reference without 
any tel tisicnial circuitry this is 
relatively hieh impedance. The 
resistor values could he 
rechaced but this would resulk 
in increased current drain from 
the power supply, even when 
no current is being drawn fram 
the arcuit. For chis reasonan 
opamp follower circuis is 
emplored, This provides the 
same half supply relerence 
tevel Gulowing far any ercer) at 
a relatively low impedance but 
without an unnecessarity hish 
current drain. Once again, it ts 
Necessary to use an Oyeanip 
Which will operate from a low 
voliage supply such us the TL? i. 


Circuit 
Construction 


All of the circuits shown may 
be consioucted on matrix beard 
or pointed circuit hasrd, Circuit 
Evout is not particularly critical 
although it is advisable to keep 
input and output comMecnions 
separate LO Prevent stray . 
couptina. {| can also be 
advantageous (0 use separate 
Witing mins for analogue (Signal) 
and digital (conirol) supply 
lines if low nuise performance 
is 70 be achieves!. 

As aiwiiys, tike cue when 
fittnu any polarised! conmponesits 
such a8 semiconductors and 
electrolytic Capacitors as 
incorrectly fited components 
are often damaged and can 
present 2 safery hazard. The 
nolarity of electrolytic capacitors 
is normally marked by a 
negative (-) symbol on the 
component boc: The IC's have 
# noich at one end, The pin te 
the immediate left of the 
natch, when the device is 
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Figure 9. [C pinouts. 


viewed fram above, is pin J 
(see Figure 9). 

Although it is possible to 
solder dinxah: 10 the IC’s, it is 
sensihle to use a DIL socker 
This mtkes life 50 much easier, 
should it be necessary to replace 
the IC, and prevents che 
possibility of daniaging. che 
device ducing soldering due 
Lo overheating. 


Siandand PCB pins have 
been specified in the parts list 
far siniplicicy but other types of 
termina! may be usect if preferrect. 
Altematively the input 2nd 
OuUIDUE Connections mv be 
har wired onto the circuit 
boadh 

Once vou have conipleted 
construction of the circuit. take 
some time to double check 
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C1 400uF-10V 1 AT3OH 
C2 Minidisc, 0.1uF 16V a ¥YR75S. 
SEMICONDUCTORS * , 
(C1 Dig Lin Pot 10K : i: {21x 
MISCELLANEOUS _— 
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| Pin 2145 4pins Fl24B 
DIL Socket 8-Fin ie BLI7T 
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C1, 2 100uF dav a’ | 4 AT30H 
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It Dig Lin Pot 10k 4 -EFD4X 
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your wark, In particular, look 
over the soldering to make sure 
that there are no drv joints or 
unwanied shor circuits. Ali 
soldering. should be neat anc 
any excess component leads 
should be removed. 


Switches 
AU of the digital potentiometer 
circuits shown are controlled 
using momentary action push 
to make switches. Maplin stock 
code NDOTY is specified in the 
parts lists as itis a refatively low 
cost general purse 
coniponent, However, almost 
any Lpe of push to make 
switch providing a clean 
stitching action can be-useci 
with good resuits, In fact, the 
choice of switch is proababiv 
tore related 10 aesthetic 
considerations thas electrical 
specification. IL is nol necessary 
lo use any additional de-bounce 
components with the DS1869 
as this is clealt with on chip. 


Next month... 


This month we have covered 
some of the fundamental 
differences bemveen analogue 
and ¢ligiral porentiometers and 
investigated a fow simple circuit 
ideas. in the next prt, we wil 
look up some more specific 
practical applications for dual 
dicital porentiomeer IC's. 
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sperience has shown us 
that however Jarze a PC 
hard disk is, it is rarely 
large enough. Even though chat 
3. 2Gbvte disk may have 
seemed huge when you 
bought your PC a coupie of 
years ago, it’s probably already 
starting to bulge-at the scams. 
And if your PC is more than + 
year ad, then findings disk 
space is likely 10 be a 
continual problem. So how do 
you free up valuable disk 
space without loosing useful 
information or jeopardising 
your system)? This is the 
subject of this month's column. 





Temporary Files 
The way to free up 
information. af course, 15 to 
find files which you can live 
without and delete them. The 
knack, af course, is finding out 
which files these are. A good 
place t@ start is with temporary 
files, files which applications 
use for lemponiry slomge. You 
might hope and expect thar 
such files would he defeted 
when vou exit from the | 
application. In fact, this often 
doesn't happen so therc’s 
orohably plenty of scope for 
saving some space here. As 2 
ecrieral rule, tenyporary files 
have ihe extension .imp and 
it's usually OK to delete them- 
Do make sure you close all 
your applications first, 
however, or you'll find thar — 
some of the files are lucked 
and can't be deleted. Also, 
make sure you cleleie them as 
opposed to just moving them 
1 the recyele bin — we'll look 
at this larer. 

So, where are vau likely to 
find these temporary files? The 
most likely directories arc 
fAemp/ and Avindowsiemp/ 
although it's possible chat 
some aoplications will put 
them elsewhere. You'll notice 
from the pordion of screen 
dump taken from Windows 
fxplorer that a lot of space can 
be ved up in remporary bles. 
Look a!so, for Bles (even if they 
don’t have the .imp extension} 
which are stored in «firectones 
Which have temp or temporary 
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la}“@iGelinp = B.747RE TMP Tie 
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That 3.2Gbyte disk getting rather full 
already? This month Mike Bedford 
takes a look at bow to free up some 


* 


in their names. And if you're 
not absolurcch sure that che, 
cantents of 2 directory can be 
deicted, move them first to ihe 
récycle bin and delete them 
properly only when you're sure 
you haver't broken anything. 
Somewhat similar to 
temporary files are backup 
files. Somhe applications keep 
the previous version of a file 
with a new extension such 5 
doak. The icica of backup files ts 
that they allow you to revert Lo 
the previous version if you've 
made.a mess of the edis, even 
alter siving the new version. 
However, if you're sure you'll 
never want ta revert to the 
previous version, there's some 
space to he-saved here. Corel 
Draw is a popular application 
which keeps backups and 
these files can be particularly 
large. Internet cache files are 
also good candidates for 
deleting — take a look at the 
opuons in your browser. 


Deleting Files 
We've looked at some files 
which can he safely deleved 
and no doubt you'll find plenty 
ai others, bur the subject of 
exactly how 10 dclete 2 file is 
important..1f you simply press 
the delete key or select the 
Delete menu option in the. 
Windows Explorer, the selected 
fite(s) will be moved 20 the 
recycle bin rather than deleted. 
As such, you won't actually fee 
up any space. Hf you want 10 
truly delete a file. pau need to 
hold down the shift key before 
pressing the delete key or 
select the Delete menu opuon. 
To confirm thas this is 
happening, the icon on the 
confinmation window will he 
different. However, you should 
be awire that anything you 
delcte this way is gone for 
good. If you're in any doubt 
whether you need 2 file, akways 
move it to the recycle bin- 
Another «area ta fook ai is 
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valuable disk space. 


Recycle Bin 





files which are already in the 
recycle bin. When it gets full, 
the older files will be clelered 
as new ones arc pul inte the 
bin but you cin also delete 
files manually, Double click on 
the recycle bin icon shown 
above and 2 window will be 
displayed showing its cantents. 
Individual files can be defered 
by selecting them and pressing 
the delete key or the bin can 
be emptied by selecting the 
Empty Recycle Bin aption from 


- the File menu. Remember, 


however, Once you've done 
this, those files can’t be 
recovered so be carcful. 

Having done some house- 
keeping on your recycle bin 
you'll have freed! up some space 
but as time goes on, this space 
will start geting eaten up apaitt. 
One wav 10 avoid this is to 
retluce the size of the recycle 
bin. By default, it is 10% of che 
size of your hard disk which is 
probably larger than most 
people will need. Click right on 
the recyclé bin icon and select 
Properties from the menu which 
is cispiayed. On the Properties 
window, reduce the size of the 
recycle bin as required. 


Fonts & 
Packages 


So far, we've concentrated an 
geiting rid af files which— 
hopetully — are of no value 
whatsoevcr. From here on, 
however, we'll have to move 
our attention to les which. 
although they have some value, 
aren't necessarily of viulue to 
you. For example, you probably 


Ooppaaaserer 


saddivbaidiiee 


eee pe eeeeast~ 


PTeTUTIIEL II ee Lee 


“O1LGEAOeb boda Pe aged reeed i eee 


eid thddeears 


eadievbetaetren 


satderper 1eagtes 


etadelebedgegaaatsatadae 


bheeeeepee 


aeretdleiediadtpeae 


eeeGt>b Pee peeeaaseees 


have dozens of fonts installed 
on your PC yet you rarely use 
more:than two or three. 
Certainly. most people will 
never use some of dhe more. 
bizarre fonts which are 
instalicd on their PCs. What 
about your applications? 
Cerriniy Lwouldn't suggest 
that you get rid of your major 
applications ar anything else 
you use ona regular basis. Bur 
what about that shareware 
progrum or that evaluation 
software fram) a magazine 
cover disk you installed six 
months ago and haven’ used 
since? In all probability, there's 
considerabic.scope for a bit af 
housekeeping here. 

However, don't be ternpted 
just to delete che associated 
files — even if you can figure 
out which those files are. Both 
fonts and applications should 
be removed from Windows 95 
in the proper way. Some 
applications — like the one 
shown in.the screen shot 
below — have their own un- 
install optian which you should 





use, Failing this, un-install the 
application using the 
Add/Remove Programs opttan 
in the Control Panel (accessible 
fram the Settings option on the 
Stam menu). 

Similarly, fonts should also be 
removed from ihe Control 
Panel, specifically from ube 
Fonis Gption. 


Be Ruthless 
Hopefully, the measures we've 
already seen will free up 2 
significant amount of disk 
space. However, if you still 
cion‘t have enough free space, 
you're going to have to be 
cuthtess. In other words, you're 
going to have to start deleting 
same documents. Most peaple 
hoard files forever, yet very 
often, stuff more than a few 
months old is never accessed 
again. So look through your 
documents.— concentniting on 
those files with graphical 
conten: since these rend to he 
the largesi — and delete thase 
you can live without. You'd be 
sueprised how much space this 
could give you. you havea 
backup déevicé such as a tape 
streamer, a sensible approach 
would be to archive them mither- 
than simply deleting them. 
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Diary Dates 
Fyery pcss-ble etiort has been mace 
ja ensure that informagon ed 


‘here & carect pir to cublcation. 
To avo: disappaintment die to late 





changes OF amendmenis, please contact 
event Qeamisatons to conum details, 


November 1998 


10 to 12 Now. Project Oeta Management 
GS Natona Eutrton Centre (NEC), 
Ferrers, Tes (01S87) 564455. 


10 to 12 Now. Control Sy Systems Integration 
OS, Netocd Pybdvton Certra (NEE), e 
Brmangham, teh (01932) 564455. 


10 ta 12 Nin, Cenrzaster Aided 
Janiieniind SR, National Ehbilon Cenve 
{NEL}, Eamham, Te: (H29'32} 562455. 


10 tn 12 Nov, Process 98, Netions! 
Drioton Cente — Bimingnam. 
Tes: (01932) SBA155 


40 ip 42 Nov. Fit lmematona Comererce 
Gn Fests in Datinuion Swit EE, The 
Cammonesh heme. Fe O17 240 1871 


141 Nov, Aternatie Teaching Methods, 
age Savoy Piao, London, ram 
tet (O11) 240 187%. 


1i to 42 Nov. Natceat Prosct 
ManaSerent rebton, Naband Meson, cis 
My aseum let (01256) 762 460. 


44 to 42 Nov. Ds Werehcasing, hiroe, 
Londic, tel; (O11) 879 5355, 


11 to 12 Now. Soivodd Saks aul 
Meteting, Nationa Bitsion Centre (NEC), 
Fimnsham, He: (0481) 541 5040. 


12 to 23 Nov, Prectcal Degta! Sina! 
Processing (D515 tix Erencers, Manchester 
FEE (G18) 335 4016. 


16 to 47 Nov, Practical De gai Sal 
Prosessaz (DSF) fox Ensinecss 
Birsphem. Te: (0481) 335 A084, 


16 to 17 aay Mexte,.ec Choices 
Firmps, Ges infoenaton Goo, Frersisi 
He: (01753) 831 732. 


17 to 19 Nov. DetgiMet Werk, 
oragey Exhihition Centre, Loron. 
te 4) 742 2835, 


18 Nov. Oe, BSS 
nt Chasers and Trairess, Cologeum, Sao 
Fate, Landon, IEE Tet: (0171) 240 1871 


18 Nov. Worse cxpenences in Burne, 
Caliquiam, Undceity of Shettest, IEF, 
Te (0171) 240 1872. 


49 to 20 Now. Practce Dia! Signal 
Processing (DSP) fie Engineers, Bath, 
He: (0181) S55 4044. 

23 to 24 Now. eee 


Proeecene (DEP) fox Encneers, 
Soutien. KE O18Y) 335 4014, 


24 Nov, Computational Neun-Scicroe, 
sat ety Sav Pisce, Loceion, FE. 
pat: (O17 4) 240 1871, 


28 1025 Noe inape Processing and Digtat 
Doouners Marstement, Fezice Centre, 
Dios of Hertoiistere, Msihiea. Tek | 
(OL?27} G13 65. 


25 Nav. Exterise Netwocng for SMEs, 
GUT, Savoy Piace, London, TEE 
Fe: (017 1) 2459 1874, 


25 Nov. floes Methods of Ostecton 

Fe Buned Uaiy Senioss, Discussion 
iieenns at Se.c) Face, London, IEE. 

Tek (0172) 240 1874. 


25 to 26 Nov. Oa coprments For Tre Web 
Tre Cornmarn: weath iasttuts, Kencngtas, 
Lerekai. Te: 01508 373311. 


26 to 27 Nov. Practica! Digta} Signal 
Pronessing (DSP) for Engines, 
BE: (0181) B35 2014. 


December 1998 


Lto 3 Dec. Year 20003 Converance, 
Gera InfSoreton Group, Bertin. 
Te (01753) S32 731. 


§ to 10 Dec. Ore donation S&, 
heaton Hel & Of iage 2, London. 
re: (01865) SSS000. 


24 to 16 Dec. Scones Imomaiers’ 
Con2rence on Partial Discharge, EE, 
Eqrturgn. Tel; (017 4) 240 487. 

Please send detai!s of events for 

_ inctusion in ‘Diary Dates’ to: News Edite,, 
’ Efettronics and Geyond, P.O. Box 777, 
Rayletgh, Essex SS6 SLi ar e-mail to 
sweddington@clx.compulink.co.k. 


What: 


*®e@eeeeeeaosesesaua@aeseeaedcs@eeuegcees sc eseegcse2ns86@ 


intel Developers Gather to 
Reflect on PC Platform 


the great and the good of the PC industry 
eathered at the Intct Developer Forum to leam 
about new 
capabilities for the 
coming year's 

cam puting 
platforms. The 
proup studied 
developments 
ranging from the 
redesien of the PC 
ro remove leracy 
issucs [o new 
platform designs for 
more powerful. less 
costly Basic PCs. 

Also highlighted 
were technologies that increase computing 
power and battery efficiency for mobile 
computers, Continuing developments for intel 
Architecture-based workstations and servers, and 
new rich media insiructions for 2.1999 line-up of 
Intel microprocessors. 

"The Intel Developer's Forurtn is a technical 
farum that is short on marketing hype and long 
on details. Fhe core challenge dacing ouc industry 
is 10 Make coniputers ever more poweriul while 
being easier io use and simpler to maintain. The 
solution to this challenge begins with the 
technical experts of the industry coming tagerher 
at this forum.” said Dr. Craig Barrett, Intel 
president and chief executive officer. 

Onnnised by Intel's chicf rechnolory 
architects, the forum, which ran trom September 
15 to 17, addressed solutions for desktop. 
workstation, server, mobile and embedded 
platforms. A wide range of topics covered in the 
15 ariduate-lcvel technical cracks and over 86 in- 
depth technical sessions anc! hands-on labs 
provided insight to design engincers. 

There were also be 60 exhibits, which 
facilitated peer discussions and distribution of 
developer toolkits that will prepare the industry 
to focus its energies on the opportunities as well 
as the challenges in the year ahead. 

In adaition, Inte] announced the formation of 
a publishing house calfed Intel University Press. 
This organisation will distribute pubtications 
such as Hardware Test Specifications thac will 
help define the architecture for developers and 
design engineers. 


¢ |Ptext Iintei Qevoloper Forum 
Febrvary 23-25, 1992! 
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The Intel_Developer Forum is 2 semi-annual 
technical forum designed to be the PC industry's 
premicr source of tools and training for achanced 


=. platform developer. It is one of the few 


company-sponsored technical conferences 
targeted ai technical computing experis. 

More infarmadon on the Intel Developer 
Forum can be found at 


© <developer.imel.com/designidi>. Upiarect 


information berveen intel Developer Forums is 
availabie by subscribing to the Platform Solutions 
Newsletter at <developer.inteLcomAalutions>. 
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Apple Previews Mac OS 8.5 
at Seybold 


: During a keynote ar the Seybold Conference and 


RGLATh Pe btee edd eed iebard lores 


Expo for the.converging publishing, media and 
technology industries at the beginning of 
Seprember, Apple previewed key features of Mac 
OS 8.5, a major upgnide to the Macintosh 
operating sysiem. Billed asa ‘must-have’ upgrade. 
for Apple's design and publishing customers, Mac. 
OS 6.5 ineluctes significant achvances in Internet 
search capabilities with its new Sherlock 
ccchnology, markerleading nevworking 
performance anc acdwaunced wurkfiow automation. 
Major software developers including Adobe. 
Systenis Inc., Macromedia Inc., and Quark Inc, 
also pledgéd support for Mac OS X, the next- 
generation evolution of Mac OS, expected to he 
avilable in the aurumn of 1999. Demonstrating 
the fascirack develapment cycle that’s part of 
Mac OS X, leaciing publishing sofutions were 
shown running on the new operating system. 
“Apple is delivering cutting edge technologies 
for designing and publishing in the digital age. 
The combination of Apple's new products and 
outstanding design and publishing appiications 
from Macintosh developers firmly underscores 
Macintosh's place at che heart of the publishing 


indus," said Steve Jobs, Apple's interim CEQ. 


Mac OS $35 is slated for introduction at the end 
of this year. New features in Mac OS §&.5 include: 
Sherlock, a revolutionary new technology that 
allows users to search the Intemet withour using a 
browser and to conduct searches for documents 
on focal hard drives based on their conten:; 
netvorking performance that’s faster than 


; Windows NF; and fully native PowerPC AppleScript 





that automates simple tasks or camplex workflow 
operations at lightning-fast speeds. 
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NlukiRouter for Windows 95 


MuttiRouter is 1 family of powerful shape- 
basedi mulii-pass aurorouters for Easy-PC 
that can help you produce pertect single, 
double-sided and multi-layer layouts in 
record time. MultiRouter combines the 
latest routing technologies to ensure that 
vour cracks ger through where other 
autorouters fail. Gridless routing handles 
difficul: components like D-coannectors and 
surface-mount packages, making the 
maximum use of wvailable space. Shove-aside 
ensures that design rules are obeyed, while 
Rip-up and Re-try keeps trying problem 
areas until a solution is found. Multi-pass 
routing refines the layout, mitning corners, 
removing unnecessary inick segments ancl 
vias, with che option of faaening tracks 
wherever possible. MultiRouter will 
complete most designs in minutes, saving 
you days of layout design time, and is 
available in three different versions: 


designs if you wish to. The technology file 
also conmins all the manufacturing _ 
information relating to the design minimising 
the chances of casdy errors occurring when 
the boar is made. Easy-PC is shipped with a 
fuli set Of component libraries, and new 
components can quickly and easily be added . 
to you awn libraries. 

Easy-PC can be linked to a full range of 
Optional circuit simulators including 
Analyser and Pulsar for linear and digital 
artuiis, and our revolutionary electromagnetic 
simulator, layan,can even be used 10 


7 simulate the electrical effects of the nctual 
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 Goubie Sayer GOSFETIS .,200racconssssce scien edlD54 bc £346.52 | 
Mutou V for pt Toor vers - 13 
> inducing power planes 2... “ ceseaeeeee LODE EBGOAD | 
_ MlutiiRowtar Wilt for Up Oe: lace : 
TROUEERE PONE RENES.. eee sees DEGP £1416.25 | : 

Upgrade versions are available 
 hfhuiticetér Gp 19 Multiplier Ii = 


’ iw Windows. (Atay ed maaneasaarenacns renensarnes sme DB5K., veo BB-12 | 
ultras IV for Windows up 
ica) Eyer Auiommut= at menemseee Pierre tee al > eae i 29,12 
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for Winekows . a sept MAT iiiene £141.62 | 
Lunirouter for Winders up to 
| Mudtrodter IY for Vy TIONS a een eves ie DOE, £353 at 
Nestifouter Vil ip tt Nutimeney VI: 
for Windows b tweeeeetberesntas nt DORE ALSD 
| Muttirouter if for Windows wo 
; Mulirouter Vil fot VAIS ie cciei cece ese seee -— 
Multirouter IY for Wows tp to to —— Se 
Multirouton Vil for Windows. aus _LDGST £21712 
_— nce snmenansesnatsnysnesnnensnten 


Easy-PC for Windows 95/NT 


Easy-PC for Windows $5 and NT is a new -ith- 
Generation zdvanced printed circuit board 
anc schematic design system that combines 
a simple and intuitive user interfitce with 2 
set of powerful features narmatiy founct only 
in the mGst expensive packages. ‘The use of 
rechnalogy files {like'style shects in a worl 
processor) makes it easy to Ganfigure new 

«designs in a mauer of seconds and allows 
you to impose. a ‘house style" on your 


© 
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(Easy PC for Winds | 


physical layout itself. Fasy-PC can manage 
complex design projects including Multi- 
sheet schemati¢s, copying and renaming all! 
ihe associaced files automatically if a layout 
or schematic is saved under 2 diftercns 
name. This makes it very easy £0 re-use 
older projects as templates ior new designs. 


LB BOE. 7£BO3,12: 
Upgrades versions are available 








Easy PC Prd KM to Eagy PC foc Windoss..LDS3F £411.25" 
‘Easy PC Prof to Easy PC fee Wiridoss LD 2G nf 2B7S | 
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Layan for Windows 95/NT 


Layin is a powerful electromagnetic 
simulation program that synthesizes an 
equivalent lumped circuizc to mimic the 
physical conductor areas on a primed 
circuit board or other circuit substrate. Until 
Naw, Ruiny engineers working in RF design 
have been unable to reap the full rewards of 
the recent advances in Circuit sinlatien 
techniques. Even when a theoretical Grcuit 
has heen sinulared, pratonpes often fail 
due to unforeseen coupling effects benveen 
the conductors linking the component. 
Moreover, many RE and microwave designs 
now make intentional use of avout 
elements in implementing inductors, 
stripline filters and coupling components. 
Uniil now, it has only been possible to 
simulate circuits using these structures by 
using expensive software packages running 
on Unix workstations. 

Lavan is the result of over 20 man-vears of 
Soul eae and bridges the gap benveen 
theory anc practice, enabling simulation of 
the complete circuit including all the parasitic 
resistances, Capacitances, inductinces anc. 
both inductive and capacitive couplings 
introduced inte ihe circuit by the PCB or: 
other substmie on which it is assembled. 
Layan runs on a standan! PC and prewliuces 
results ina fraction of the time waken by some 
eanier peneration sofpware. 

Lavin is designe to integrate with Easy~ 
PC and Analyser, taking 2 physical layout and 
theoretical circuit schefuatic designed in 
Easy-PC and passing the resulting equivalent 
circuit on to Analser | for ‘simulation. 
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: Number 1 Systems 
Software 


Pulsar for Windows 95/NT 

Pulsar for Windows 95/NT is 2 Digital Logic 
Circuit Simulator program that-can 
completely eliminate many of the expensive 
and time consuming aspects of digital 
design. Pulsarallows you (0 test your 
designs without soldering a singte 
component, and without the neces for 
expensive test equipment. With Pulsar, vou 
could even skip the bread boarding stage 
ahogether and go directly fram design 
concept to PCB! The program features fully 
nrogmuimmuahbte sisal sources, adjustable _ 
component models antl 4 printable logic 
analyser display that can catch glitches dawn 
to one. picosecontl. Pulsar can be used from 
within Easy-PC for Windows 95/NT or stand- 
dlone with its built-in nevis: editor. 

+ PIAS fe WEBI Ao ssereacenes onntneree DPR. EDBT BT 


Upgrade versions oataiteble 


> | Pdsar Profesional tp Pusser for Wives... 1758... £88.12 © 
"| Parlsar Standard tp Putsas for Windoas.:...AD76H £170.37 
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Filtech for Windows 95/NT 


Filtech is an extended Alter circuit synihesiser 
and is availabsfe in oe Versions. 


| Fatech for Windove 


Sjeens 


: staesbuessanees cA TES WE ZBT. E987 37 
: Upgrades versions are Ralitio | 
; | Fatech Professional w Fetech Sr dt 
EOF VARBOMS cnn sesennnres __ADTBK...£88.12 


Fateh Standard. to Fitech far Windows». ADTSL. fl 7,50 ga 
Other Number One One Systems Product cts 


‘Practical Si Simutation of of PCBS Boo Back. darth DREAM, £58.75. 
4 hatch Professional snsinasbisnssareriiersanarsonel FOAM £287.87 
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RF & Microwave Designer 

This extensive package is an inteprated suite 
for RF and microwave desien and aosniins Easy 
PC for Windows, Layan for Windows, Analyser 
for Wi indows anc Z Match Professional. 

RE & MECHOWERE DOSIENEE 0 ceeeernrcerrmedD 730.0 £4568,75 


EMC Video 

This video provides an informative and very 
watchable way co get (6 grips with the 
rechnicalities of EMC, and is produced by 
the EMC Distance Leaming Centre at the 
University of Hertfordshire. 
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CHIPS WITH EVERYTHING 
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Intense conipetition is ruling the 
processor market at the moment. Intel 
is strugeling to Reep control whilst a 
host of conmtpetitors are snapping at 
their heels - AMD, Cyrix and IDT 
Winchip are catching'up fast. Simon 
Peers, Maplin Product Group 
Manager, looks at what’s abead. 





technology ava higher and audio inte the chipsets. 
price las always been a 
driving force behind the huge 
success of Inte). In the past vear 
the company has experiences 
sethacks as the sub $1000 PC 
using rival manufacturers clones 
have flooded the marker. The: 
AMD processors are now 
estimarert by AMD to have 
srabhedl 2 30%) market share for 
PCs using budget DrOCessors, 
npically 200, 233, 266MHz. This 
is because of Pe intel policy of 
withdrawing from the market 
quickh: Similar to Microsoft's 
turmanouncd an the Internet, 
Intel is now combating ihe clone 
makers with Improved versions 
of its entry fevel Celeron range. 
The computer industry has a 
penchant tor coctenames and 
Intel is not an exception. 
Triditionally Intel has namedits : i 
forthcoming releases after rivers = J 
and mountains ¢.u. Kinch 
was the codename of the first : § 
Pentium I, Covington for dhe L 
first nwo versions of the 
Celeron, and Mendocino for the 
cache enabléd Celeron. Also. 
there are the various projects 
such as the Geyserville project 
Which was a low power mobile 
Nlatiorm for increasing bawers: 
life. arat rhe Whitney project 


FE: and better ? imenctedt to integrate graphics 


Intel - What Lies 
Ahead 


Intel's road map is key to the 
development of ihe future. with 
ihe following planned 
developments: 
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@ Budget Celeron - The 
Celeron will get faster and 
mester, The 366MHz Cache 
version is due in the first 
quarter of next year The 
budget range will reach 
4D0MHz by:the second half 
of next year. 
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@ Desktop Range - ‘The : 
450MHz has just been : 
released and Maplin is 
stocking this item - order 
rotte PVBIF. The next 
Pentium Wi offering is likely 
ro come with MMX 
enhancements when 500MHz 
acnves in the first quaneér of 
next year, with 333MHz and 
6003 fHz versions in the 
second pare of the vear. 


® Katmai - This is Intel’s next 
major launch processor and 
ieaiures 2n enhanced version 
wi AIMCX, giving the CPi: 70 
more insimictions. The new 
instruction set will make the 
SOOM processor better-at 
usine multimectia data, 
panicuany 31D CAD;CAM 
and-eaines software. Intel is 
planning to release Katmai in 
the first quarter of 1999 


hehind the deskrap market but 
Faster and faster processors are 
on their way cynically seaniag 
from 266MHz, MSEX to PHL. 
Before lone 250\ He and 
4{O0MbI2 versions will be available, 


@ Xcon - the Xeon is [nrels 
entry inte ihe hithly 
competitive workstation 


The Future 


. There are 2 few eechnologics, like 
market. Two proxuets are — : sis 
ae é ; 3D griphics, speech, handwriting 
planned ¢ 450MIiz version re : faim 
“ is > Recognition, which will drive the 
and 2: S00MMHz version = see a : 
: were = demand for more computing 
codenameéd Tannerin 1999 ? ee 
power ancl more memory (el of 
Noteb ic which is available ex stock fom 
OteNOOKS Maplin). The new anplirzaions 
The market for notebook Wilf push the requirements for 
processors is much more 


piIikessing puaver further anc 
complicated and is ninning into Intel's hands 





AMD 

AMD will he launching processors 
: With speeds of 400M Hz later this 
: year. Maplin’s current offering 
: includes the 3D Now Technology 

launched earlicr this vear. 


ae ei, | Whats 3D Now ? 
“ et es =e Bs 5 3D Now is 1 set of insiructions 
“gees ee - Se =. : buile into AMD's KG2 range. jt 
yee : ety : fets the CPU do its work faster 
3 2 and gets the dara io the graphics 
; Card faster. which is especially 
: beneficial for work with complex 
weD p:ges, niultimedia 
> presentations and 3D gantes. To 
: take advantage of the 3D Now 
chip, software developers are 


ey —_ ——— yraphics card. This obviously : Optimising appficatians to use 
| Ye “7 - _— : The Future For intel? : mcans jess space is tsecl and : the new instructions. 
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on the CPU itself. This shoutd 
reduce the need for 2 separate 
sound cart, video card and 





: Isis crucial thar intel maintain =? will shrink the size ofdeskiop — 
: the sales of is higher perfommince } machines. Cyrix willbe supphing : [IDF Winchip 
q ? processors as Ulis is where the =: ventions of “information 
What’s Ha ppening | bulk ofits revenue is foundand : appliances’ for example DVD IDT are a memory company 
Now? : profit margins aré greatest. The . players, Web servers and the and they have stared to ' 
processors 2imed at the suls : Tatest Web TV Maplin sellthree =: promote a range of buclget, 
Generally, customers, particularly 5 #GO0 niachine account for : versions of the.Cyrix chip. > very low cost, basic processors. 


the corporate rype, are realising around 35% of Intel's sales, bur: 


Shaded bbhdabetdal bow 


that they nu longer need to they contribute onky 15% to 





rtler the very Litest PC, andis : Intel's revenues due to the : | OrderCode Type Inc. VAT__Ex. VAT 
i : ' 4AQ0NHZ Boed = £411: £35 
a consequence, sales Gf many : lower selling price. Intel's i pte = es Spee 
; il a : performance déskiaps onthe aU SOMH2 Boxed = £567.99. fs 

midrange anu high end PCs are; em hour s0% ofits Pentium Il 400 -£400,99 £348.927 
not as good @ahey usadiobe. | Set hanes ieee Pentium 450 £56299 = £479-1.40 
CurncheGene canine revenue bucé0% of its profits, : - 
o aay ee die _ Ince? is che market leader anil = 7 
incel are geiing less revenue = will comforimbly remain so for = | Order Code Type Inc. VAT Ex. VAT 
tor eich PC sold, which is : the foreseealste furure. Maplin : | Pvesy Oytix, 233MHz" £39.99 £34,034 
further aeermvated by the specd : have several versions available : PY8oA Cys JOG} Hz £69.99 £59,865: 
at which the price of the higher = from Intel. PYTOM Cyrik S3SMMHz £119.99 £467 419 
ent processors falls as AMD and : . 
Cytix bring out clones. The Cyrix ; | Order Code Type an Inc. VAT -Ex..VAT 
upshot of it is that hartware = Cyrix has traditionally followed : PYTIN AMD KG 3D SOOMHz £95.99 £81,693 
ecneraliy bath memory and = Intel with clones but are now : | Fvre AMD KG 3D S33MHZ £149.95 £102,115, 

a, yl Hee ' : | pv73¢ AMD KB 3D 350MHz «£186.89 £159.14 
processors is advancing faster : integrating more and more t | oper ALD KE 200 Bowed £102.99 587.651 
than che soltware requires. : devices on the same wafer - a : FYTSS MD K6 350 Bexed £394.99 £165,948. 
Most software development is ? system on a chin. It cannot be : yl po P = = haa Pp Prete 

7 : : ot : #012: 

now heavily iniernet web lone before the sub 2300 PCis — : TH oi Ale: 


around ! Cytix have integrated 


based. Apart tram simes i 
7 many of the new requirements, 
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software, there are few popular fic Cxample 3D Gesphics OrderCode Type Inc. VAT Ex. VAT 

applications which will run i : PY78K IDT Vinchip 200 £29.29 £25,5234 

Lyte Hye dard 133% ; Co ae increased On : PY7SL (DT \inchip 220. £33.99 “F938 S2766 
} Yat ¥ ON a Stanaay L3 ap 1Eiz, ; bandwidth it) the NAY 100S1Hz : PYRO IDT Vinhip 240 $38.59 £33.1874R 





Fertiuin, ar equivalent. > stantkhard and MPEG-? and DYD 


Congratulations! 


Heme Bay; R. Bridgen, Weoodiord Green; AT? 
Moore, Chatham; D. AW Clark, Aberdeen; 
Dave Goleman. Hemel Hempstead who 


, Be 
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Go to J. Hewitt, Llandovery; WN. Heeley, 
Worcester; R. G. Hannis, Reading; M. Jamif, 
Birmingham; John Francis, Boenor Regis: R. 


bod*lSEEEeepere 


M. Haaly, Co. Antrim; WF. Mills, Havant; : have all won a Gator Grip. 
Alan Jones, Swansea; I. Johns, Devon; S. 1: For ihase unlucky t.win'a Gator Grip, : 
Robinson, Maidstone who all will receive ‘a : semember that this super universal socker 
copy of Electronics and Radio Facrfinders: > kivis available from oes (order cade 4 
from Newnes, : N FOO) ar £244 ; 
To R. G. Halls, Stockport: Ron Andrews: | The sockeruses‘a unique sprung pin : 
Chingford, M. McKinney, N.L.; Kay Wairoa, : system thaccwill ¢ grip even rounded of nuts, = 
North Yorkshire: C. R. Spraggins, Mildenhall; and will instanuy grip any size orshapeof i 
K. Hurle, Crowborough who ail will be. : nut up to20mm, Fcomes witha reversile 
receiving a copy of lan Waugh’s book : ratchet and a power.adaptor for use with : 
Making Music with Digital Aslio. i drills or powered Serewdrivers..A must for 


And finally 10 G. Cohen. London: F Nurall, | alf rooiboxest 
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it this veacs 
live 96 
exhibition, 
held at Eurs Court 
at the end of 
September, digital was very much the 
buzzword. Sure, the sanic was ove of the 
last Live event two vears ago, but thea 
virtually everything at rhe exhibition was 
focused on the Interner, with various : 
equipment manufacturers and service 
providers occupying many al the stands, 
This year. there was not quite as much 
Internet focus. The hispést Intémet 
presence was chat of service provider AOL. 
At its stand, vou could receive tuition and 
coftect That said, consumer electronics 

rerail giant Dixons took the opporuunity to 
Inunch its new Interne: service. which iz 
qtlis Free Serve. As the name suggests, there 
is no monthly charve — unlike Demon and 
its Hk. All you pay is the cost of call charges 
ta points of presence when you are on-tinc 
which are local-rate number of the wre 
emploved Dy conventional ISPs anyway! 

Su what's the catch? On the fate of it, the 
only disadvantage is rhe cost of technical 
supporT, which & charged at ip pér minure. 
The say in which the secvice is primarily 
funded, however, appears to be through its 
relationship with Enervis, the company chat. 
provides its tclecommunications facilities 
and backbone connectivin. Dixons gets a 
slice of the cail revenue iat Enerpis makes. 
Interestingly, Energis — which routes mast of 
its cabling atongsitte powerlines (hence the 
cumpanys name) — supplies telecoms 
Senicess 10 many Conventional ISPs. Hmmm. 
Although its probably unfair to say chat the 
more csiablished ISPs have been mpping us 
off for years. the arrival of Freeserve could 
puta compeditive bonib under the Internet 
provision marker — which is mpilly 
becmning ever more mainstream (witness 





the :urivals of Branson anc Tesco, which 
were also present at Live 98). 

Hands up those who remember the _ 
Commodore G4! For the benefit of younger 
readers, this was an early &-bit hame 
computer thar Launched nrany into 
prograunming — and games — during the mit! 
1989s. if vou coukl affori more than the 
Sinclair Spéctraums asking price, anck wantect 
an alternative to che BBC Micro then you 
could have gone for one of these. The C64 
was very popular in its day, and indeed! 
emulators an! software can be found in the 
intemne:s nooks and crannies. Despite many 
attempts at resuscitating Commodore and 
ins Amiga computer (the 64's successor — 
including one by the ill-fired Escom chain — 
it faoks like the comorate underiaker was 
called in some dime ago. A shame. really — 
the Amiga was a fine PC in its day, and 
indeed many are. still being wsed for 
graphics and video work. But, the 
Comnmuxlore name lives on, a5 an 
organisation known us Web Computers 
International, It has boughr the C64 
branding and appliect it to a new network 
computer — essentiuly a stripped+iown PC 
designed primarily with nei-surfing is mind. 

The fatest incamation of the C64 is 
somewhat more powerlul than its lustrous 
predecessor, although like the original it 
uses the TV as a display device. C64 MII, 
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tlisplay, is based around a 32-bit AMD 
processor insteact of a 6302, has 16Mb RAM 
compared to the originals 64k, and inclecdes 
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C64 re-born!. 
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which resembles a notebook PC without the 
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halhdecenr 16-bit stereo sound. The new 
C64 has an in-built VOO modem, and 2 
floppy disk drive for loading programs and 
saving data (although slow by hare disk 
standacds, it's a helluva lor quicker than the 
original machines cassette drive). Supplied 
sofware includes PC-DOS, Windows 3.1, 
TCPIP stack, Netscape, Lotus hone-office 
apps and — ves, vou've guessect it — an 
emulator for the original S-bit C64! For its 
£300 asking price, dough, you could build a 
real PC if vou shop around the various 
computer firs 2nd auctions. But hell, chat 
sort af customer dioés nor form the new 
C64's tamer market. 

Most. camputer manuhicturers were, 
however, conspicuous by their absence, the 
exceptions being Gompaq anel Psign. There 
was no Micrasof, and no Apple. Bearing in 
mind that che latte is targetting its sexy new 
iMac direcily a: the consumer, this is 
particularly interesting. Pace — the modem 
and set-top box manufrerurer — 
demeunstrated its new TV card. This product, 
Which fits inte a spn PCI sior (if youve got 
any leit) gives yuu the opportunity ia waich 
TY on vour PC monitor. Features include the 
ability 10 receive Nicam stereo sound and 
teletext. ancl S-vidlen ‘composite vicleo inputs. 
Teletea pages can be saved to your hard 
tisk, as can video and still imave cuprurcs. If 
you have a cameconter, the Pace TV Card will 


also allow vou (a participate in 


videoconierencing aemss the Intemet. 
Although products of its ilk have been 
mailable for some time, the Pace model is — 
aL 480 — one of the cheapest around. It abe 
appears to be.one of the beiter-specifiec. A 
version with FM srerea rtclio will sell for £100 
— maseli, Id cather wait for a DAB mate... 
Which leads ws nicely onto the 
unlisputed main focus of Live 98 — digizal 
broudcasting. First 1o launch is Sky Digital. 
which will offer-as many as 200 channels 
(including the existing channels we know’ 
and love, a5 well.as some new services such 
45 near on-demand movie deliten: Sky 
Digital had a larve very impressive send 
that was occupied, at various points during 
ihe show, by sporting celebrities — including 
the footballers that its broadcass rights 
payments have helped to nutke niglti- 
millionaires, Sky Digital launched on 
October 1st— although as 2 fone-term Sky 
subscriber I'ny still veuiting for the 
information Gack that l asked! for over a 
month ago! T wonder how many other 


: subseribers are in the same boat? 


Although Sky Digital receiving equipment 
is heing offered at a heavily subsidised price 


- (£160) to existing subseribers, sou don’t 


actually have to subscribe to Sky Digital to 
qualify! | can see many people usin their 
Sky Digital receivers to get halfilecent 
reception of BC, C4 and C3 — free services 
being carried via the same Astea 2A satellite 
(28.2° east}. Lest we forget, some people 
can't currently get the rerresuial channels 





that most of us take for granted, and would 
you believe if, chere are still some main 
rerresinial TY iransmitiers ihar Carry BBCI/2 
with mono sounl, and not digital Nicam, So 
much for the BBCs digital revolution! 

Ah yes, terrestrial, Which leads us nealy 
OniD onDizital, as the terrestnal cligircl 
ficensee is now known.-This orpanisation, 
primacy a pacnership benveen the 
Granada and Carltan ITV franchisees, 
showed itself to the public for the first time 
at Live 98. Although oDistte! will -not offer 
Sky Digitals sheer choice, most — but by ao 
mens all —UK viewers will he able to use 
their existing rookoop aerials to receive the 
service. Plus they'll get a digital simulcast af 
ITV as well as a new ETV 2 channel. These 
free-to-air channels will not be carnied by 
the Sky service, largely because theres 


insulicient capacity to carry every. sinele ITV 


franchise, Like Digital Sky viewers, onDigical 
subscribers will also be able 10 access BBC 
1/2, BBC Choice and BBC News24, in 
addition to C4, C5 and 2 new specialist 
subscripion movie service from C4. 

The set top box-required for onDigiral is’ 
similar ta the ones necded far Digital Sky; 
and these were shown at the onDigieal stand 
receiving test iransmissions. tlere, visitors 
could also be enzerniined by leading stand- 


up comedians like Lee Hurst and Ben Nartis, 
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hroadcasters will sunvive.in the long-term. 
Some pundits reckon that we have seen it all 
before with the Sky/4SB debacte, I could 
not, however, possibly comment! Digital TV 
seiiop baxes for Sky and onDignal were also 
being demonstrated at the Nokia, ‘Philips, 
Grundig, Pace and Sony stands. 

BBC Digiial had a large stand at Live 98, 
intended to promote its new TY and radic 
services, Far many of us, Live 98 was the 
first opportunity to sample the new DAB at 
first hanck Production audiophile tuners 
from. Ansim ancl Cymbal were of display a¢ 
the BBC stand, in adiition io a concept 
design from the BBC itself. Various car 
fadios wer: also on display, ancl it was: 
possible co hear these chrough loudspeakers 
or headphones. Comparisons with FM radio 
were also nassible. Arcams tuner, the $00 
Alpha 10, was also demonstrated an-Ancuims 
own stand. The DAB gear at Live 9S seemed 
somewhat overpriced, considering tbat its 
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Disttal radio tuners. 


‘and be rreated to a histany: of television. 


onDisital plans to launch itself to the British 
pubiic- during the last quarter af 1998 - more 
specifically, some time in November. The set- 
top boxes will retail for around £200, buts 
subscription will be required. The basic 
package of 12 channels will cost you around 
£10 per momth: Jt renvins to be seen 
whether ane or both of these digital 
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essentially nothing more thin a QPSK 
demadaulstor, MPEG audio clecoder, DAC 
and control lovic in a fancy hos — it cerzainty 
makes the world of PC peripherals scem like 
good valuc. Indeed, in a recent Technuloyy 
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Flat Screen ‘plasma tétevisions. 





Watch we discussed Radtouseapes plan 10 
build a software DAB receiver for 
consiklerably less chan £100. 

Hi-fi and hame cinema was well 


represented ac Live 98 — Arcam apart. if was. 


possible to see audivphile gear from the 
likes of Linn, KEF, Mission, Pioneer (what a 
horribte new logo'), Marantz, JBL, TEAC, 
Yanuwha and Naim amonest athers. At the 
Mission stand, you could hear the cecentiy- 
launched x-Space NXT fat panel speaker, 
the uncderiving technology of which was 
discussed some time ago in this column. 
They sounded good ovérl, buc were 
somewhat hass-shy — a subwoofer is 
essential in my opinion. Wharfedale diso 
launched its own flat-panel speaker, the Flat 
Panel, at Live 98, One of the most 
ingenious audio products, however, came 
from Sharp. Its latest Network Audio midi 
system, the MD-X5H, will play music‘. 
downloaded from the lntemet, presumably 
ws MPEG Laver 3 (AfP3) files. The MPEG 
audio compression system is now unlike the 
ATRACS emploved by die Minidisc digital 
recording format, which the MD-X5H also 
includes. A decoder able to handle both 
isn’t out of the question. There was pleny 
of car audio on show, notably within 
various inipressive demonstration vehictes. 
At Live 98. flat FV screens were in 
wbundance, How things chanve. A mere 
two years ago at Live 96, che only ane that 
could be seen was che Sony Plasmatron — 
then a concept product. Sharp, Sony and 
Pioneer all had harndiware on show. ‘The 
drawback? Undoubtedly the price — you-will 
not-et much change from £10,000. 
Pioneers plisma model was considérahly 
more expensive even than that. Although 
picture quality is edd, it was not much. 
better than the somewhat cheaper CRT- 
based dispiays. it will be some time before 
plasma screens, Orflat displays employing, 
an alemative technology, becanie available 
iO a mass marker. That’s the display — bur 
what about the source? Pretty much atl of 
the major consumer electronics 
manufacturers present hact ai least one 
DVD player.an show: There is now a 
portable model from Sony! Accepiance of 


pede beaded randsase 


sitddérr 


iddbbedad 


PEC CEES ee eee oe 


SEPUE Pep ede senped = 


SRCEPPER AAS RA MEE heeded ee berdibewsees 


bed Ge liebe 


DVD is steadily growing, thanks prestimably 


tou growing base of affordable sofiware. 
On which subject, MGM used Live 9S to 
launch its range of DYD titles: The first will 
be the Bond flick Josnorron: Never Dies. 
hur the studio willbe follwing this up with 
a range of releases that includes Rain Man, 
Raaing Bull and Midnight Cowboy. 

Live is very much a showcase for the 
kind of gadgetry chat Bond sidekick O 
would be proud of — and live 98 didnt 
disappoint. Radar derecrors, digital cameras 
and! mobile phones with built-in PDAs were 
all chere to play with and buy Hondas solar 
powered carwas also on show, althougit 
you could not buy it. The only mobile 
phone networks with a direct presence 
were Orange (the Orninge Shop) and 
One2One, which are aimed primarily at 
consumers. Celnet and Vodafone were 
there indirectly, via a handful of retailers. 
Mobile phone manufacturers present were 
Nokia (complete with that new object of 
cellular rechnoust, the S810), Ericsson, 
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Philips and Samy: What no Mororel:? 
Hinmm. Alcatel showed alfa new 
videcophone, primarily as a concept 

Most enduring image of the show? 
Undouhiediy. the PlayStation stand, where 
the MC snanaged to cajoule the. primarih= 
young audience into shouting Sonv.at the 
taps of its collective voice. Well, F suppose 
it's one way of assuring brand loyaloy from 
an early age! The next show — the new 
milteniums first Live — is scheduled to take 
place between 21st and 24th. Senrember 
20) at the same Earls Court venue. By 
then, we will know who — if anyvbarly — has 
won the clivital TV war. Hopefully, the next 


show will also feature DAR radios and flax 
screen TVs that she man in the sureet can 
afford. And last of all, we lupe to see Apple 
ar Live 2000 - 
of courme... 


assuming that its still around 
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7 { : gain/ofiset, animation, bitaps, = bar tiggers an event), number 
| : Moving binmaps (so you can : (Startstep/stap) and random 
= create games, etc}, wiggered = number generators, triggers, 
: sounds, on screen keypads, ° compartilors, sequencers, and 


keyboard wiggering (egspace => much much more! 
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The IdeaFactory from Quickroute is a 
radical new product that lets you combine 
logic gates, switches, sliders, mathematical 

functions, 2D and 3D graphs, LED’s, sounds 
and animation to model a whole range of 
scientific, electronic, mathematical and 
designi/technology projects. 


or example, to look at animation faciliiies, ¢ 

probability — simply drag Much mare than just-2 

a dice Gandom number circuit simulator, The 
generator) and wire it to a bar IdeaFactory gives you a vast 
chart. Press the PLAY button > range of modules many of 
and wach the numbers appear = which have 2 rich set of 
in the har chart (above). : options. Mextufes include logic 
Similarly you can wee anc gates, LED's. 7-seament 
pior the pain ofa projectile displays, switches, sliders, 
(right). create a UFO game mathematical moctutes (plus, 
with animation and sound minus, multiply, divide, sin, 
eflects (below), analyse a logic cos, Exp, power, 14, 
circuit (Oclow), or create an summation, etc), 2D (x) and 
animated lift under the contro! 3D (ov) graphs with 
of burtons es on diferen:r triggered clear, § trace topic 
flcors. You can aiso create analyser, bar chart, chart 
worksheets and presentations recorder with 4 traces and 
using the built in text ane 
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| | Quitkroute symbet Wizard pall 
: Help | 
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This new PLUG-IN module for Quickroute 4 — | 
automates the creation of new symbols, 
Choose from over 100 predefined templates, 
customise pad size and dimensions, select 
‘from a range of silk screen styles, and 
SymbolWizard does the rest — automatically 
creating a suitable schematic & PCB desien 
ready to be added to Quickroute’s or your 
own custom libraries. 
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SvnbolWizard is filly customisable, | documenzation, SymbolWivarnt : wide range of capacitors, : devices, preset resistors, 

ant! the symbols are shown : saves time, and ensures : Tonnectors (DIL & SIL), diodes, : resistors, switches, cevstals, etc. 
‘live’ as you altér the properties. | consistent restilis! : fuses, integrated circuits, > You ean‘also create your awn 
Supplied with comprehensive | Templates supplied include a: inductors, LENs, light sensitive | custom template designs. 










December 1998 ELECTRONICS AND BEYOND @3p 








———— _—— —— 


, < *#eoc@#ees908686 © & © @ @ ¢08¢6& ee 
In part 1, lan King describes a point control system that 
can be operated using conventional push butions or via a 
computer port under softivare control. 


he ability to electronically 

cantro! point motors 

(and similar clectro- 
mechanical devices) has been 
appreciated for some time and 
the project presented here is a 
proven and reliable design that 
can be operated using a 
conveniional set of push 
switches or via a computer : 
por under software control, 
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the optional decexler board can 
be connecied to the output of a 
PC/micraprocessor data por. OF 
course with the aciditton of 

* some simiple togic for ees) 

: then simultaneous manual and 

: dutormutic operation is feasible; 
Whilst the 230 has been around; 
for a very Jong time now ic sill =: 
provides an excellent way to 3 
lear assembly laneuape 
programming and harchvare 
Interiacing for those whase 


wpinwtions exceed the most 
versatile PIC! 

The block diagram of a 
mediun: sized system is shown 
in Figure 1 and consists of up to 
2.4 point eoenirol channets 
cooastructed on ifree similar 
circuit boards, each hanxiling 
eight channels, The point 
motor PCBs are controlted! 

: direealy by various wpes of 
swatches (as indicated above) or 
from a computer port (in 
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| Background & 
Block Diagram 


This project does not use 
cutting edge technology!, but is 
the result of the development of 
a protowpe which was originaily 
coniotled using push burton 
switches. Today the project 
forms part of 2 computerised 
system which has the Maplin 
730 development system (order 
code LUG1B) at its heart Ir 
includes a multiplexed mimic 
punel for conirolling anc 
displaying the position of the 
mints uncer sofmwnure contro! 
ancl it is intended to add train 
position sensing anct signalling 
in the future, 

The project presented here, is 
Réexible and can be as small4arge 
Or simple‘complex as the 
constructor wishes. It can be 
used wiili a simple ser of push 

| to make or non-latching rogele 
switches (if the constructor 
wishes) or with the addition of 
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conjunction with a clecocder 
hoard). Ocher options for 
cannecion to che outside word 
will also be discussect Liter. 

A SI2tUS Monitor is also 
shown and the original purpose 
of this option was to shrav the 
suue (sei or resci} of each point 
channel by means ofa panel of 
LEDs. Today 2 more sophisticated, 
multiplexed dispiay is used for 
this purpose, but this eption 
has Deen retained! as it lias 
proved to be very useful when 
underaikine sofware development 
remotely fom the physical 
riley) i means therefore dat 
the electronics can be 
disconnected from the layout 
Casually in a shed or Joft} and it 
is still possible to monizor 
which point channels are 
scireset while de-bugyving the 
sofnware from the comfort of 
the indonr location of the PC¢. 

In tieary there ts no limit to 
the number of channels that 
can be conermled, except that 
the constirucior will frave to 
ensure that the power supply 
(clerailed later) is of sufficient 
capacity to meet the switch-on 
turTent when all of the point 
GQuiput capacitors aré charving 
at the same time. 

No specific cise detaits will be 
given for this project, as whe 
dimensions etc, will very much 
he determined by the size of 
the system being conzrofled, 
but Photo 1 shows the origina! 
project incorporating the.new 
eight channel poms: awitar 
hoard Grant, left) alongside the 
older version and the decoder 
and mimic boards towards the 
rear neht hand side. The power 
supply can be scen rear left. 
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Figure 1. Block 
diagram of medium 
size system. 


Point Motor Board 


To openite electromechanical 
tlevices successfull: it is 
necessary 1 supply 2 large 
current for a sufficiently short 
length af time anc the accepted 
method is by capacitive 
discharge which is used here. 
Liowever, it is importani to 
ensure that the current is not 
le on.any Jonger than 
necessary as this will leaci to the 
motor burning out and chis is 





prevented by ehe current only 
being applied for 2 pulse of one 
second duration. Further, the 
possibiliry of a fauit condition 
must be considered and a 
limiting resistor is included to 
provide additional protection. - 
plus this aiso reduces the surge 
at switch-on. 

For-clarity the circuit 
schematic of just one channel of 
the point board 96 shown in 
Figure 2 3s all of the otler 


STATUS 0/P(1),, 


ae c13 


. 
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channels are-iclenticul, Each 
channel has wo inpurs (ser and 
reset} which are connected to 4 
standard sei/reset laich via 


: decoupling capacitors (C1 and 


C3). These are essential 10 
Prevent spurious operation 
(which can be 2 real problem}, 
due to the model trains with 
which this circuit will be used, 
being very efficient producers of 
RF noise!, The output of che 
latch (OOD) passes simultaneous 
to the inputs of nvo monostubles, 
one of which is canfizured with 
posinve eee uiggering, and the 
other for 2 negative edge. This 
neary allows a sinzle latch 
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‘high’ and reset it when ‘low’. 
The fatch output also provides a 
connection for driving an 
Gptional status circuit to be 
described Inter. 

The monostable output pulse 
is dererminecdt! by the product of 
R2.C4 (R3.C5) ancl rhe 
component vilues given result 
in a pulse of approximately one 
second {i.e. 10°x 10° = 1). This 
pulse drives the base of the 
Darlington wansistor, which 
switches ‘on’ and allows the 
current stored in C7 io 
discharge through (and thus 
operating) the point motor. BD} 
and D2? protect the transistors 


from the back EMP generated in 


the sofenoids with RF the 
limiting resistor, through which 
C7 will recharpe, 10 allow the 
point to be operared again after 
a short duration. This delay will 
for normally present a problem 
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as the need to simultaneously 
set wind reset 2 point twice 
within a few seconds will not 
exist. This also allows C7 to be 
‘sharecl’ by the output 
transistors Of bow channels. 
RUC3 and R4/C6 ensure that 
the laches aml monastalsles 
enter their correct states when 
power is appliect. 


Construction 


A double sided PCB has been 
use| LO CaNsiruct this projec: 
and 10 keep things simple ancl 
Hexible the tryout allows the 
construction of either + or 8- 
channel versions. The length of 
these options is 8in to allow 
chem to fit onto the larve double 
sided copper boar! supplied by 
Maptin (FAGIU). A 2-channel 
board can also be easily 
implemened using the sme 
PCB foils but it would be better 
to build che 4 channel version 
and have 2 spare channels far 
funure niiway expansion. 

For dis section I will assume: 
4 +-chunnel board is under 
construction measuring 2 x Bin, 
and the PCB foils for the board 
are given in Figure 3 with an 
enlarged legend given in Figure +. 
ft can be clearly seen that the 
boartt can be split into three 
secrions that is input 
suppression and latches to the 
left, channels 1 ancl 2 in the 
middle and channels 3 and 4 to 
che right. The.cetail has been 
left off the right hand side of 
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Figure 2. One channel of polnt beard. 
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Figure 3a. PC&-Bottom. 
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Figure 36. PCB-Top. 
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the legend to low the rest of 
the board 20 be shown more 
clearly anc for channels 3 and 4 
simply copy channels Land 2. 

fan S& channel boar is clesirec! 
Gand this is niost likey) then a 
PCB of dimensions 4 x Sin can be 
used by simply duplicating the 4 
channe? vot ane above the 
other, This does lead ta some 
component duplication, but this 
is minimal and flexibility was the 
desired ditt. 

Commence aisembly by 
inserting 2nd soldering the 19 
Lack pins on both sides of the 
boar, followed by the six 
Veropins (wpe 2145}. Next 
inser the five IC sockeis 
foflowed by the rest of the 
componenis starune with ibe 
smallest (dices, resistars, 
ceramic disc capacitors and the 
Sil resistor pack) first. & shoule 
be noted with some care that 
several of the resistors anc disc 
capacitar provide ‘through’ 
connections bernveen the upper 
tn lower sides of the board 
end should be soldered on both 
ihe top and bottom. The 
smaller clectrolyiics, optional 
PC8 latch connectors (or pins) 
and trimsistors can be insertexi 
and finally the 2W resisters anc 
large electrolytics. Double 
check that che diodes. 
eleculytic capacitors antl 

ansistors are-the cormect way 
round, The tong lead! on the 
capacitor is positive with the 
nemitive indicated by the stripe 
on the case, the diode cathode 
indicate] by «3 band and the 
iminsisiors are correctiy inserted 
when the metal tabs are 
furthest from the inpur-end of 
the board. Do not insert the 
[Cs* at this stave, to allow for 
resting later. 


Power Supply 

The circuit schematic for the 
PSU is shown In Figure 5 arid 
comprises three sections. There 
are owo regulated SV sections In 
the original unit ce to a need 
ta supply the LEDs and the 
ingic from separaie supplies. 
This is 2 useful feility to retain 
as it slows fora supply to iced 
a mimic pancl isolated from 


that supplying the point motor 
coniral logic, ifthe constructor = Figure 4. Component overlay - not te scale, 
shouted so desire. 3 
The final section provides che 
unregwiatert supply to the 
paints anda voltage of 24V cc 
was derenmined to be most 
appropmaie m my application 
using Peco Point Motors (PL10), 
despite these being mied ac 16V 
ac.. hese have sutfered no ill - 
effect and have proved! very 
reliable over many years as the 
vohage is only applied iora 
shon duration. is desirable for 
this supply to be provided with 
an aisure fuse in view of the 
initial switch on currents and if 
required 2 front panel LED can 
he connected to this call 10 
inckcure supply status as shown. 
Ths suppiv has been designed 
for use wid the barver layouts 
and is urilises a laree (ancl 
therncfore.expensive) oul 
rapped translormer (WR22Y} 
with its 17V ac secondaries 
connected in parallel ta 
maniise the current availulsle. 
Tor the smaller bayour, an 
altemaive zurangement would 
be to supply BRI and BR2 from 
mo smaller but suitably: nied 
iransionners. Connecting the 
Input Of the SV regulators co the 
+-24V uc rail to save a 
transformer is not recommenced 
as his will leaci to a Iargé power 
dissipation in che regukarors 
fespecially REG2Z) which wauict 
need excessive hear sinking etc. 


vaned unit is ideaj. H using the 
one specified in the parts list ir 
will be necessary to cirifl 
anaiher Sam hile above the 
cxistine one to allow the 
regulator to sit fully on che 
surface of iL.A slip of heat 
transfer compound should be 
appled if this is available. Nore 
thet rhe large can type erpacitor 
(C1) and fuse holder are case 
mounted and tag strips were 
used to provide a means of 
connection (see Photo 2) for 
the many supply wires required. 
The. connections benveen the 
PSU circuit board ancl ancillary 
components should be matte 
using a heavier type: of wire (eg 
14:02) especially for the OV and 
+24V ones. 
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Testing and 
interconnections 


Whilst no precise case details 
> are being viven for this project, 
- Fissure 7 shows the layout used 
in the protouype and the 
interconnections required ta 
get the project working with 
push burton switches, It is a 
good idea to install, wire and 
iest the power supply first 
ensuring thai the specified 
voliages are on the appropriate 
tae strips. Meits voltages are 
daigerors and it is essential 10 
: ensure chat all such connections 
: to the transformer priman, the 
= ahiins switch and fuseholder are 
2 prorected with apprapriate 
: insulating sleeving. A purpose 
made ‘hoot (FTASQ) is 
recommended to sleeve the 
fuscholder. Particdar attention 
should he paid io the earthing 
ot metal puns, and as shown, 
the mains earth should he 
bolted to the transformer ease 
using 2 solier tag or similac. 
From this point.a firther earth 
connection should be mide to 
the ceniral OV connection of the 
tag suip, which is bolted to che 
mel hase of die case, If vou 
use a mezal case also be carviut 
fo ensure thar the chassis fuse 
hokler and other tag strip 
mounting bolts do ant 
accidentally mike contact with 
any orher connections. 
Assuming that the voltages 
are correct, the power can be 
: applied io the Point Motor 
> Board, and acheck made for 
i -+9V across the supply pins of 
: each IC socket. If this checks 
out carrectiy then the power 
‘an be removed and the ICs 
inserted, followed by checks of 
; the operation of the fatches by 
? monitoring each output (pins 
| $2.9 and 10) as 2 +3V pulse is 
applied to the corresponding 
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The PCB foil and legend for 
the regulated stipplies is shown 
In Figure 6. and coansimictionis  : 
straight fonvurd staring with : 
the smaller diades anc resistars 
and progressing to the larger 
components ensuring chat the 
correct polarity is observed for 
the choces ancl electrolytics. A 
heat sink shoukl be fitted ta 
REG? 25 ihis gets warm in use 
and a purpose made TO-220 
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Diagram 1. Connecting Peco point motors. 
Figure 5. Circuit diagram for PSU, 





sci/reset inputs. Next insert whe 

(C2 (auain after removing 

power to the boars) and check 
i that a one secon pulse is 
| obiained on pins 6 and 10 as 
Figure 6.  &§ © dhe set/reset inputs are 
PSU PCB foil. respectively operated as above. 
All that remains after this is to 
CONE & paint mater tw die 
Appropriate 3-pin connector 
noting chat the common central 
pin is ihe +24 fine. The Peco 
mows (vpe PLO) are 
connected 2s pér Diagram |, 
and the simplesr method of 
testing each clhunnel is to 
connect the matar to a Aaavay 
sockei andl plug this into each 
channel in turn. 

if vou have oiade it this far 
then congratulations: you 
shoutd have a working system! 
However, if all has not gone to 
plan then re-check the PCB 
assembly-swith particular 
ailention 1O component 
Grientation. dry joints and for 
componems noz solilered to 
both the top and botzam pacls 
ol the PCB where required. 


Next Month 


At this stave the constructor 
should now have 3 working unit 
cupable of point contol using 
swiich inputs, In the second 
and final part, the comprier 
| interface anc sturus boards will 
Figure 7. Component layout for PSU. be detailed and! relevant 

> suftware guicasce given. 
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MAIN BOARD (4-points} - for ar 

beard, aie euch mahi saith Us la 
RESISTORS 

Min Res 2k2_ o M2K2 
Min Res 40K M10K 
Min Res TOOK MA00K 
Min Res 15K ° ‘Mi5K 
2W 330R — -D330R 
RAZA 


Sil Pack 100k: 


CAPACITORS . 

Disc O.4pF 

Gen Blect 10uF 63V_ 
Gen Elect 2200uF 35¥ 
Gen Elect. 100uF SOV 


SEMICONDUCTORS 
9 








e 


74HC4538 4 off: 
PIL SKT-16 _ B.aff. 
19 oif 
6 off - 


{See Text) 


PCB Latch Pi 2w 
PCB Lateh Pi Sw. 
taich Housing Bw 
Laich Housing 2w 
Latch Housing 3w 


POWER SUPPLY 


RESISTORS 

Min Res 2k. 

SW Wirewoundi5R 
CAPACITORS 
Can'4700uF. 50V 








> Agal 470uF 25v 
‘Dise O/4yF 
PC-Flect 10uF G3V 
PC Elect 400uF 35V 


SEMICONDUCTORS 


Heatsink FOL26 
MISCELLANEOUS 
6SVA 17V. Jransimer 
Pane! Fuse. 20mm” 
OA Fuse 20mm 
Boot for Fuse Holder 
Chassis Fuse Hotder 
2A AS Fuse 20mm 
PCB 
DPST Mains Switch 
PC Pins 
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Crop Sj praying 


George Pickworth recalls the use of nicotine to 
organo phosphorous to iniprove crop yield. 





Introduction 


in pre-war years, crop proection was often 
uneconomic so low yields andi poor quality 
produce wus accepted. But, to survive the 
Second Word War, yields had to be 
maximized and that was only possible | 
through: efficient control of pests and 
weeds. Indeed, i¢-was Guring the dark davs 
of the war that ihe foundations of a modern 
crop protection téchnology were laid and 
upon which an enormous international 
Industry was built. Moreover, it is froni 
spraying machines developed curing those 
days thar madem crop spravers evolved — 
see Photos 7 and 21. | 

In part 6 we looked at innovations in 
weed coniro):ducng WW, anc the 
immediate post war-years. But pests 
presented a far more sinister problem anc 


in this study we look at how aphids, which 
séniously threateneti our meager food 
supplies, were brought under cantrol. 

There were af course other pests but. 
contrat of aphids presented special 
probleni as they were resistani 10 DDT. 
Fortunately chey were susceptible to 
nicotine and during the wear, Britain was able 
to obtain nicotine supplies from overseas. 
Nonetheless, even with supplies of nicotine, 
the cantrol of aphids was only possible 
through technical innovations that are 
unique in crop protection histor: 

Aphicis were a serious pest of vegetable 
crops and sugar bect; shev multiplied at a 


| Phenomenal rate; they nat only greatly 


reduced supar beet vieluls, but were 


instrumental in the spread of the serious virus: 


disease of sugar beet known as ‘virus véllows’, 
Earty in dhe war, “Pest Control Vad.” (PCL) 


) 
A, 


Photo 7A Tiodem high-speed 


i a a 


‘tractor-mounted crop: a del 
{Photo courtesy. of. Knight'Farm 
(Machinery; Ltd.) 


<=. 


Was given a government contnict to protect 
ihe sugar bect crop against aphids. 
Fucthermore, it ws vital to protect the 
supa-beet sced-<crop 10 ensure thar seecis 


: Were available for following vear. 


Nicotine spray was the standard control 
meéthod, but being a conract insecticide, 
every aphid had to be hir by the spray: But, 25 
aphids lived on the untlerside of the leaves 
they wene shielded fram the spray. So, even 
by drenching the crop with large volume of 
sprm the number of aphids hit by the spray 
was rarely better chan 70-80% and the 
survivors rapidly multiplied. A much more 
eflecttve conirol nrethod was desperately 
needed and the idea came fiom the USA. 


Vapour } 
in the USA, virtually 100% conirol of aphids 
on a varicry of low growing crops had been 
attained byi injecting nicotine vapour under be, 
an impervious sheet laid over the crop. The 
vapour Giffused into areas impenetrable by 
Sprays thereby giving excelleni conzol. 
However, the vanour was produced by 
cumpPersome equioment and both 
vapouriser and sheet had to be moved in 
Stages across the field. See Figure 5. 

In 1940 PCL developed a technique 
whereby nicotine vapour was injected uncer 
2 large. light-weight, gas-tight sheet chat was 
slowly dragged over the crap by an Allis 
Chalmers row crop tractor. The key 10 this 
mohile system was the sinrple method of 
vapourising the nicotine. See Figure. 6. 

Nicotine dripped by gravity onic the 
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Figure G6, Sketch showing centinucus application of nicotine vapour. 


Figure 7. Sketch showing nicotine ‘gassing’ icoti 
of Brussels sprouts — note arrangement af; Paeaek ae re 
nicotine reservoir and feed tube. A 


Nicotine vapour 


Brussefl 
Sprouts sheet 
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Buct feading to 
underside of sheei 


Impervious-sheet laid over 
Sigp..verauy being introduce 
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: tractor’s hot exhaust manifold where it 

- immediately vapourised: flow rate was. 

: controlled by a needle valve, The manifold 

> was encased bya sheet metal box with a fan 
: atone end and a duct.at the ather end. The 
; fan, driven by 1 shaft and “V" belt, caused an 
i air ow which carried the nicotine along the 
: duct and under the sheet. Sce Figure 7. 

The sheet, 1m wide and 33m long and 

: was wowed ata speed of 30nvmin 

? (approximately LOmph) so that the aphids 

? Were-exposed to the vapour for one minute: 
: this killed 999 of the aphids which fell to 

: the ground and therefore did nox 

: contaminated the crop. 


' Ladybirds 

: Ladybirds, which are die natural predators of 

: aphids, were unharmed by the vapour and 

} Guickiy mopped up any survivers. Moreover, 

; the vapour dispersed very quickly so there 

: Was no problem with residues in the crop 

: which could be harvested almost immediately 
: after treatment, Indeed, nicotine ‘gassing’ was 
: probably the most enviranmenually friendly of 
= all pest control methods. 


Tc 


Raw crop tractor 
Nicotine 
if : 
vo Fxhaust pipe 
Vapouriser 


Fan and drive shaft 
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Vapour duct 
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Prato &, Car-on-stilts 2948 — treating strawberry crop with 
nicotine vapour. (Phote courtasy of AgroEvo UK Ltd.) - 


aa 
7 re or Sade ao’ 
. oe A afft'. 


Two operators were normally needed to 
man-hendle the sheet when turning on the 
headlands, and the. tendency was nor 10 
wear respirators, but as the vapour rapidly 
dispersed! they did nat seem to experience 
any unpleasant eifecis. Occasionally 
however, sudden gusts of wind Hipped the 
sheet on top af the tractor and whilst this 
Was Unpleasant for the driver, the effects 
were nor serious. However, the driver 
normally wore 2 respinitor. 


Photo 9. Successor to 
car-on-stilts, Zimbabwe 
1948, with the author 
standing by the machine. 


- Hazards 

: The most serious hazard was direct contact 
with nicotine concentrate, tvpically as a result 
of spisshing — indeed unless immediately 
washed of wich warer, a splash fess chan 
5.0mm in diameter made even heavy smokers 
vomit within seconds. A water tank complete 
with tap was therefore auached ta the machine, 

Formunatetly, as far as 1 am aware, no 

fatalities resulted from nicotine “eassine” but 
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there were several serious cases where 
nicotine was ahsorbed and a cloctor hac to 
be cailed. The usual antidote was co drink 
piency of fluids. Operators were issued with 
certificates saying that they had been 
working with toxic products and requirect 
landlords to provide liquid refreshments 
(nan alcoholic!) at any time. 


Car-on-Stilts 


The Allis Chambers row-crop tractor was 
perfectiy satis&ctory with lower growing crops 
but much greater ground clearance was 
required for tall crops, particulary sugarbeet 
sced-crops. So in 1941, ahigh clearance 
machine was fabricated in PCL’s Harston 
workshops, and was based! on a 1935 
Dagenham built FORD V8" car unci became 
known as the caron-stilis as shown in Phato &. 

The car's wheels were attached to legs 
about 1.5m fone whilst an auxiliary gearbox 
Atted in series with the main gearbox, eave 
the machine the required 30m/min forsvard 
speed. However, the exhaust system of the 
V8 engine was not well adapted for nicatine 
drip feed so a small metering pump injected 
nicotine direcdly into the exhauss pipe ofa 
small dircooled petrol engine mounted on ra 
the rear of the machine, Ste Figure 8. 


High Road Speed 

A reasonably high roac) speect was essential 
when traveling from farm to fann. So, when 
on the road, the auxiliary gear box was put 


‘into suruighr through drive and the machine 


driven with the normal peariwos. I never 
drove the vehicleat more than 50km-hour 
but it was quite capable of 85km:hour! I well 
remembec the look of utter amazement an 
the faces of other drivers who happened 10 
mect me over the brow of a hill 
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Exhaust pipe 


Engine exhausi plus 
nicotine vapour 


A 


To underside 
of sheet 


Nicotine feed tube 


Air cooled 
J.A.P 
engine 


Figure &. Shows vapourisatton used with car-on-stilts. 


Weather 
The drawback with ‘gassing’ was that-work 
rate was somewhat less than 2.0hahour but 
actual working hours were severely limited 
by the weather. Gassing was only possible an 
peérfecdy still days — ure slightest breeze lifted 
the sheet and released de vapour. Moreover, 
the vapour rapidly dissolved in any moisture 
present, so gassing was ineffective when 
there was a dew. Last, but far form least, the 
ambient temperature had to be abave 16°C. 
Only one example of the car-on-stilis wis 
made and should go down in history as the 
machine that played a leading role in 
maintaining ouc 0.5lb per week sugar ration. 
However, in 1947 it was replaced by a 


Phote 10. A ‘bean’ 606. 
‘gallon sprayer 1948 
treating peas with HET. 
{Photo courtesy of . 
AgraEve UK Ltd.} 
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number of high clearance machines based 
on ex army Ford WOT6 lorries as shown in 
Pheno 9, These evolved into high clearance. 
crop sprayers, also straddling machines 
used for moving timber and ultimately for 
moving containers, | 


Germany 
Untike Britain which had access to aicatine 
during the waryears, supplies to Germany 


were cul off and the country had to search for 


an altemative..German scientists had alreacly 
synthesized a number of osgano phosphorous 
(OP) compounds as potential war gases and 
same, such as parathion and HETP (Hex 
ethyl recraphosphate) were fnund to have 


Metering pump 


Nicotine résovoir 


Crankshait 


Slot to adjust 
pump stroke 





excéllen: insecticidal properties. 
The story goes that Dr. Ripper of PCI. 


: covery entered Bertin ahead of the 
: Russians and returned to the UK with 


German OP formulas. Whatever the tuth. 
PCI. was apparently able to manufacture 


: HETP and parathion by the end of 19-45, 


thus frustrating Russia, or indeed America, 
from seizing the formulas and cornering the 
warkl market. Unfortunately, Dr. Ripper 
‘anished in the 1970's as far as] can recall, 
whilst flying alone over south east Europe 
Aker the war alliecl intelligence teams 
incleed found that HETP sprays had been 
widely used by che Germans as substitute 
far nicotine on food crops as it degraded 
fairiy quuickty into harmless chemicals. On 
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‘Photo 11. A tractor mounted air assistance sprayer. 


{Phote courtesy of Hard Ltd.) i 
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the other han, parathion, by taking several 
weeks to deprarie, was considered to be too 
cungerous to be usec on food crops. 

The Americans were enthusiastic aboui 
parathion, particularly on non-food crops, as 
it’s persistence gave prolonged control of 
tphids thereby neatly complementing DDT 
which as already mentioned was ineffective 
against this pes:. The Americans also 8" 
believed that parathion could be usec on 
some food crops provided there was 2 long 
pericxl between spraying and harvesting. 

For biological reasons, long persistency 
was also necessary to control red spiders 
which were causing enormous damage to 
fruit trees in the-UK; this pest hacl become 
resistant to all waditional insecticides. 
Fortunately, tials with panithion were 
successful and for the first time the there was 
an elective method of controlling this pes. 


Home Produced 


Meanwhile, Dr. Ripper had reasoned thar as 
HETP had been widely used as an aphicide 
spray in Germany. there was no reason why 
it could not be used in the UR. Moreover, as 
PCE was already able 1 praxxluce HETP trials 
ta control aphids were conducted on sugar 
beet seed-crops in 1946, These 
demonsuated that spraying with HETP was 
equally cffective anc! manv times faster than 
applying nicotine vapour. | 
However, in 1946, the high efficacy of HETP 
Was aliriburéd 20 volatilization, but irwas mwnst 
probably causext by che chemica) being 
absorbed by the plant and tainstocated via the 
sap which was then toxic to aphids and other 
sap-sucking insects. Trunstocation was later 
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confinned by Dr Hubert Martin who coined the 
term systemic for the phenomenon. Hawever, 
pansiogntion was found to be more pronounced 
with some OP. formulations dem others. 

The fact that by virtue of translocation, 2 
spray would give virtually 100% contro) of 
aphids with 2 typical 75% coverage so had a 
profound effect an crop sprayer technology. 
Drenching the plants with spray was 20 
longer vital. Yet the systemic effect does not 
seem 10 have been detectecl by the Germans 





Not Selective 


After the initial success with HETP on 
stigarbeer seed crops, further trials wer 
made on food crops, including Brussels 
sprouis, Cabbages and peas. Here again 
contro} was as good as with nicotine gassing 
but there Were serious drawbacks. 

Unlike nicotine gassing which selectively 
killed aphids and left ladybirds unharmed, 
ETP spray killed virtually cvery living thing 
that was either present in the field during 
spraying or entered a few days later. Sn, 
natices were posted telling peaple to keep 
out. Worse still, the crop remained 
exmremely toxic untit the HETP degraded. 

Remarkably during early tials, the onty 
protection jor the tractor driver was a 
respirator and protective clothing, bur suon 
the tractors had air fitered! cabs. See Plhoio 10. 
Nonetheless, HETP was so toxic that the 
minuiest drop on the skin spelt sudden death, 
yet it was originally supplied as 2 colourless 


liquid. Later the HETP was coloured decp biue 


so that any splashes would be instantiy 
detected on the white “snow-suits™ that 
openitors were required to wear. 
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?, Jt was scon apparent that thanks to OP 
: pesticides, control of aphids anc indeed 


Critical 


many other pests, could be increased io a 
level hitherto inconceivable. The 
government now had to decide if larve scale 
application of OP insecticides could be 
justified in view of their high toxicin: 

AS it was, che sOvernment iad lite 


: chaice, for as we have seen, it wns vital for 


the economy of the country io maximize 
crop vields and OP's provicted the only | 
route to this objective. Indeed, the promise 

of higher vields by using OP's was fulfilled | 
and that was of enormous benefits to the 
counicy during the immediate post war 

years when the country was bankrupt and 
could not afford to impor food. 


Contact Service 

During weed control spraying operations, PCL 
had acquired 2 Jeet of lange spraving 
machines anc the expertise ta hance highly 
toxic chemicals such as DNOC. So, in 1947, 
PCL hegein to use OP sprays on a larpe a scale 
for control aphicls on sugarbeer and sugarbeet 
sced crops; this was complemented by 
eating horiculturd craps on a large scale a5 
an alermnative to nicotine gassing. 

Let us take Brussels sprouts as 2 typical 
example of wisa: that early coneract spraying 
with HETP involved. Sce Figure 7. Before 
setting off to work, «ul aperators were piven 
a freshly laundered ‘snow suic’ and required 
to rake a number of vitamin pills pius hatibut 
oil capsules, in front of the supervisor. 

The sprouts were spraved every three 
weeks, beginning in July and continuing 
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© Simple 3-pin cosnection 


@ Driver chips available ior OFM use 








Serve Controller 

® Control up . 
Iu 8 servos 

® RS?32 
Commantts, - 


Milford Instruments 01977 683665 wivw.milinst. demon.co,uk 


unul September. The final spray.hadtobe — ; 


applied a month before harvesting, : 


meanwhile the treated crops remained 
extremely toxic. Reerenably during the 
subsequent spraying, operators were 
disturbed by the number of dead creatures 
in the fields, hares in particulariy. 

_ Each time the sprayer returned 10 the re- 
filling site, both the sprayer ancl the tractor 
were thoroughiy hosed down with the 
decontamination unit t make it sofe 
enough for the support crew to refill che 
sprayer with water and add the chemical. 
The sanie applied before the machine was 
allowed on the road. During 
decontamination, the tractor driver ; 
normally stayed in the cab. = 


Return to Base 


> When the crews retumed 60 base, they were 
: immediately required to walk alongachalk = 
line marked on the shed floor, directly : 
towards the supervisor who then examined 
their eves: (pical symptom of OP poisoning 
Was pin-point pupils, Any operator who 
deviated from the chalk line or had pin-point 
pupils was stood off work until the sympioms 
disappeared. However, Grivers who exhibited 
these symptoms had already driven their 
vehide hack 10 base so it is not sueprising that 
because of impaired vision, there were 
instances Of ychicles ending up in the ditches. 
Notwithstanding that spraying with OP's 
was faster and much less dependent on the 
weather than gassing, many growers still 
preferred passing. Firsihy HETP was far more 
dangerous to the operators than nicotine and 
secondh; a5 we have seen, nicoline vapour 
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inimectiatety dispersed leaving no residues, 


Furthermore, as the aphids feli to the ground 


the crop wis unconiaminated and ready for 
marketing. 50, under pressure trom growers 


: gassing continucd to be used in some cases, 


Pardculariy on Brussels sprouts and strawbernics 
until 1950 when the car-on-sulis was brought 
out of retiremen:, see Photo 4, hur economic 
pressure ultimately brought about its demise. 


New 
By 1947, HEPT was being complemented by a 
range of other organo phosphorous 
formulations; all were. highly ioxic bur some 
more so than others; indeet!, many could oniv 
be safely applied by contractors with the 
necessary technica! expertise. So, ‘safer’ 
prexfucts were produced that could be 
applied iyy farmers with their own spraving 
machines; application could be made during 
critica) periods thus overcamiing the 
disachantage of contact spraying and bringing 
about even greater efficiency in pest contral 

By 1950, farmers realized that crop 
protection was the key to consistently high 
yields and a healthy agricultural industry; this 
not only benefirect farmees, vegetable growers 
and orchardists, but the country as whole. 

Aphid control was soon extended io 
cereal crops and this ensured high yields 
even during years when aphids were 
particularly serious. In fact, there was no 
going back to the pre-war days when we 
deperided largely on imported food and 
when, more often than not, it was 
uneconomic 19 contol pests. 

In part 3 we look at mex!erm, computer- 
munaged spraying machines, 


Technical Information Services 
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SERVICE MANUAL LIBRARY 


_ BUY ANY MANUAL FOR £10 
OR SWAP AT £5.00 EACH PLUS 
Initial joining fee £69.95 20/annum, thereafter) 


Sao PAP 


Hundreds of people, both amateur and professional, 

have already discovered exactly how efficient and cost 

saving this library is, even if vou only use a handful of 
manuals each year. 


Midlinbank Farm, Ryelands, By SirSimaven, 
Lanarkshire, ML10 GRD 
N.B. There is a £2.50 post/handling charge on all orders 
send an SAE for your free quote and catalogue 
Phone our hotlines on: 


01698 883334/884585 


or Fax 01698 884825 
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Precognitive Dogs 
How many pcaple have the experience 
nearly every chay of finding cheir dog or cat 
waiting for them by a door or window: as if 
they know exactly when you are coming 
home? In a recem survey of pet owners in 
the north of England, nearly half of them 
reported just such an experience - more 
often with dogs than with cars. ; 
Of course, if you get home from work at 
about che same time every day, and arrive 
in youe ear, your dog will know when to 
‘expect you and will recognise the sound of 
your cars engine. Nothing parasiormal 
wut that. But. suppose, like quite a few 
people, vou come Rome at different times 
every day ind somerimes you take the bus, 
get 2 lift in a friend's car, or walk? H you stilt 
find your dog siuing by the deror whatever 


time vou arrive, then chat is mare interesting. 


Betier still, if there is somebody who 
stays at home most of the time who tells 
you exactly what time the dog went to the 
door, and you aotice that vou decided to 
stant for home at exactly che same ime. 
that claes begin to look more than normal. 

Finally, suppose you leave a video camera 
running with along play tape in it and view 
it When vou get hone, and find that your 
dog just sep or mooned around most oF 
the time - maybe getting a bit exciterd if 
another dog or cat voes by the wintlow burt 
oathenvise not doing very much - then 
seemed to leap into action sind mivunt 
guard by the coor at the thne vou set off. 
Sow that dues begins to lack more dike 
animal psychic powers at work! 

Uniil quite recently, you might have 
wondered whiv no scientist ever scemed to 
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hate looked into the question of such 
powers. Luckily, a1 last at least one has, and 
he has come up with some pretcy 
impressive evidence. 

Rupert Sheldrake is a highly original 
sciemist with a solid academic backeround 
in binlogy and biochemistry, ancl is one of 
those few who seein willing io explore areas 
other scientists prefer not to reach - or even 
admit exises. We has teamed up witli a pet 
owner named Pamela Sian, from 
Ramsbottom in Greater Manchester, who 
might never have discovered the psychic 
powers of her lively mongrel terrier Javice if 
she hac not heen nade redundantin [993. 

Lip ro then she had been working regular 
hours as 3 school secretary, Every cay she 
would leave work at about 430p.n7. raking 
up ta.an haurte ger home. When she was 
out, Jaytee would be looked after by her 
parents. They lived in the far next door, and 
it was they who first ootivect thin Javtec 
divas seemed to know when Paniela was on 
her way home. even though ther often dir 
now So they began to keep written records. 

Over a three-month period in 1904, they 
noted the times that Jaytee began 10 react and 
the times Pamela ariived hame. They found 
that the dog seemed ig pick up his owner's 
decision 10 set out for home no tess than 27 
limes, and failedi on only six occasions, 
making his hit rate an iapressive 829), 

Now chat Panels oo longer hid aregukir 
job, she no longec kept regular hours. She 
could go our at any time, coming home at 
ny time irom eariv morning to late 
evening. She could just en round the corner 
and come back almost at once, or she cauld 
drive (in 2 fienu’s Gur) several miles awry 
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and stay qui most of the clay. Oddly enough, 
Jaytee not only seemed to know when she. 
was Coming home, hut alo jiow far away 
she was. When she. had 2 long journey 
aheac af her, he would spend longer at the 
window wailing for ber, and when her | 
homecoming tip was a shor one, the clog 
adjusted his waiting time accaninegly, | 

Between july 1994 and February 1995, 
recornis were kept of 2 toial of 63 outings 
by Pamela Smart. Her pet seemed to pick 
up her homecoming 2 staggering 87% of 
the time. When he failed, he usually had a 
good excuse. He might be feeling unwell, 
he might have been distracted by another 
dog he could see thnough the ground oor 1 
picture-window, or he might simply have 
been sound asleep. Yer he only failed eight 
times out of 63. 

All of this is on videotape, and in 
November 1994 things were taken 2 stage 
forther when a tearn from.the Ausuian ORF 
TY station set up c split-screen experiment 
in which Doth Pamela and Jaytee could be 
séen at the same time, though obviously 
not by each other. It was the TY crew who 
gave the signal for Pamela to leave for 
hame, and within seconds Jaytee got up, 
stroiled over to dke window, sat down and 
cocked his ears, waiting patiends, This was 
prohahly the-first time char pet telepathy 
had been shawn in action. — 

Of course, there were those who were 
not satisfied, (There abwavy are, as 1 know 
only 100 well). You may have seen the 
results af one af the experiments carried 
our by a sceptical scientist, Dr Richart 
Wiseman. shown in che Equinox 
programine culled Secrets of the Psychics. 
Viewers were led to believe that Juytee wes 
rushing all over the place much of the time 
his ouner was Gut. 

What dre Equinox spin doctors forgat to 
tell the viewers was that on this occasion 
Pamela's absence from home coincided 
with ihe visit of the local fishmongers van 
which brought every cat in che 
neizhbourhocx) aur on the trail of a suay 
sardine. This caused faytee to become 
quite agitated as he gave chem a ferocious 
barking too, although he-was still at his ; 
post when his owner came home. Rupert 
Sheldmke has kept going despite such 
criticisms. With che help of a grant from the 
lifehridge Foundation of New yarsk he has 
been able to devore himself full time co his 
pet research together with ube other 
projects described. in his fascinating book 
Seven Experiments That Could Change the 
World. Wouldn't it be great if the first Nobel 
prize for parapsychology was shared by 
Sheldrake, Paniela Smart - and Jayiee? y 


Liti Geller’s novel Elia is published by 
HAéauline Feature at £5.99-and his Gide Book 
Of MindPower by Robson Books av£2.30, 
antLjonathon ‘Margolis’ Uri Geller Magician 
or Mystic? by Orion. Books at £17,99.. 
Visit bis live website Ginjera ar 
wiigellér.cam and e-mail him’ at 
urigeller@commserve. com. 
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Gavin. Cheeseman applies these video receiver and 
transmitter modules to practical applications. 


n recent yeurs the use of 

video surveillance in 

clomestic premises has 
become considerably nore 
wWitlespread. Part of the reason 
for this is che introduciion of 
CMOS camera technology, 
dllowing systems to be. insralled 
ai a more affordable price. 
Mast systems use coaxial cable 
to connect between the cantera 
and a monitor, video recorder 
or both. Often, dhe cable is 
neccessarily long and maving 
the: camera to a different 
location requires consicierable 


thought and planning. Some of 


this inconvenience can be 
avoided by using a radio | 
frequency link. However, not 
all types of RF link are suitable 
due io the relatively wide 
bandwidth required to transmit 
composite video. Also, there 
are often legislative restrictions 
on the. modes of transmission 
alowed in a given frequency 
banc. The microwave region is 
welt suited to video 
transmission and specific 
freqquency bands have been 
alfocaicd for this purpose. 

The ATC “Supavision’ video 


controller and recciver, rovether 


with che associated transmitter, 


both available 
froni Maplin, ~ \' 
\ “ 
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’ Recelver module. 


provide an excellent néthext of 
Lransmitting a monochrome 
video imaye over a range of 
several metres: The transmitcer 
is Wireless Telegraphy Licence 
Exemyit ancl is compliant with 
MPT1349, The receiver unit also 
has the facility to ainomatically 
switch on 2 video recorder 
wheén a sensor connected to che 
transmitter is iggered, 


As with mest radio 
transmitting equipment, the 


| Video Tink is subject to strict legal 
requirements. The scope af these’ 
Includes labelling, limitations 


regarding the maxinnum radiated 


‘power and operating frequencies. 


[A ordér for the technical 


“specification of the transmitter to 


remain within the requirements 
of the MPT1349 type approval, it. 
is essential that no modifications 
are. made to the transmitter 


module or the associated antenna. 


The ideas proposed in this 
article are suggested from a 
purely technical viewpoint. 
Where necessary, readers 
should seek advice with regard 
to the legality of specific 
applications before proceeding. 





A Brief Overview 


The basic system consists of 
_ &COmMpPAct Imansmiter 
¥ module (arder code 
NW22Y) and the 
mR associgred receiver unit 
A (order cade NW41U). 
The transmitter 
OpcCraces at 2 nominal 
frequency of 1394MHz 
(EM) and accepts a 
standard coniposite 
, video input signal. A 
, conirol input és 
Pew provided toallaw 
cae ihe unit to be 
switched on by 2 
PIR detector or 
other wpes of 
sensor with a 
dry contact 
(Volt free) 
_— OUTput. 
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The reveiver detects anc 
demodulstes the micrownve 
signal reproducing the 
composite video at its autput 
The output signal qin be 
displived an 2 maniter ar 
recorded using an ordinary 
hume video recorder. In 
2ddition to performing the 
receive funciion, ihe receiver 
unit also has an integral 
infrared transmitter. When 


:. Suitably programmed the unit 


can be used to control 4 video 
recorder such that it Siarts 
recording when the video 
transmission is receiveci and 
stops reconiing at the end of 
the rransmission. 

The ability to control a vides 
recorder in this way offers 
scveral advantages over-using 4 


simple wired camera and home 


vider recorder. Firstly, the 
video recorder only records if 


: activity is detected by the PIR 
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as opposed ie recording 
continuousix. This avoids 
recording long penoxls of 
inactivity ancl means that you 
can provide moniroring over 
extended periocs with a 


+12V de Oo 


Antenna/OV O 


Video 
Transmitter 
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recorder, without having to 
change the tape. It is also 
much easier to fincl any activity 
that is reconled on the tape as 


: only che relevant events, where 


addder 
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Module 


IciNity is present, are 
recorded. Using a simple 
camera and home video 
recorder it wouk! be necessary 
to view the whole recording to 
find any relevant sections. 


Installing 
the System 


Fire 1 shows the connection 
diagram for the eransmitter 
moxie, The unit requires a 12V 
DC power suppl: A T7V 
regulated adaptor capable of 
supplying over 200mA such as 
Maplin onler code MGSiC 
(400m<A) is suitable for this 
purpose. For ease of connection 
to this ope af power suppl, a 
suitible in tine power socket 
may be wired to the wunsniiter 
module. The teansmitter video 
input may be driven froma 
composite video source such as 


Relay/input 
{see text) 


i 


ov Compcsile 


Video in 


12V dc out 
{s@e text) 


Figure L Transmitter module connection diagram. 
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# CMOS camera ata level of [V 
peak-to-peak (7522). 

Most ypes of PIR thar provide 
a dry contact (relay) Guipur may 
be used to switch the teansmitter 
module. The ouiput from the 
PIR is connected (3 the transmitter 
relay terminals. When the relay 
conracts are apen the unit is 
acuve. When the contacts are 
Closéd, the teansniiner is disabled. 

IL is improreant tha: the 
ransnutter moxtule together with 
any associated camera and/or PIR 
are protected sgainse unsuineble 
environmental conditions. In 
panicular the units must not be 
tllowed 10 come imo contict 
with moisture as this will almost 
cenainly affect the reliable 
operation of the circuit and may 
result in damage. Excessively high 
of low anibient temperinures 
may also affect the operntion of 
the circuitry, so take cure to 
remain within the specication 
supplied with the unit. 


A licence exempt Iabel is. 


supplicd with the transmitter | 


module. This is required as - 


part of-the license exemption - 


requirements and should be 
attached to the transmitter 
instalation in a clearly 
visible position: 


The connection anc layout 
diggram tor the receiver is 
shown in Figure 2, The receiver 
will operate from a 17V DC 
power supply capable af 
delivering 100mA. A composite 
video output is provided via a 
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Step Rec 


if put 


Rin Signal 


UUUUTU 


Figure 2, Receiver module connection diagram. 


phone sexcke:. This can be 
connected to yaur vitleo 
recarder or monitor using u 
suitable screened! head. ‘The type 
of lead used will depend on the 
connector used at the 
monitorvideo recorder, Ready 
made leads are available for 
Most common eEypes of 
connection including SCART. 
BNC ancl phono. If the output 
of the receiver is being fed toa 
domestic video recorder, che 
UHF output of the recorder can 
be monitored on 2 television 
receiver in tke usual wy: The 


Camera and 
microwave 


iransmitter Microwave 


transmitier és 
aclivated when 


PIR covering le 


desited-area 


Area to be 
monitored 


Figure 3. A typical application for the Microwave Video Link. 
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receiver unit is suitable for 
indoor use only and should not 
be exposed ro moisture or high 
levels of humidin. 


Programming the 
Receiver Module 


As meniionedL, it is possible to 
use the receiver to conirol the 
record and stop functions of 
miany pes OF home video 
recorler ifthe reconter has an 
infrarect remote contol facile: 
This can bea particulariy useful 
function, you wish to control 


wehbbbe 


bidteuas 


SEC4SPERERS 


SO¢reeeeeyeeneas 


SUPER GRAD CC SPE CLI OP 
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your video reconler using the 
infrared output from the receiver. 
ILS frst Ne@cessary tO program 
the unit with she appropriace. 
coniro! codes using your video 
recorder reniote conual, This 
procetture is explained in cecal 
in the instruction leafle: supplicd 
with the receiver module. 
Proesramminy te video link 
receiver eniails nlacine vour 
victco remote conwol in front of 
ant inffared photodiode locared 
on the receiver and pressing the 
‘record!’ and ‘stan’ buttons when 


prompted io do so. Tis carry out 


the procechure reliably: it is best 0 
hold the remote conieot unit 
relatively clase to the 
photodiode. It is. recommended 
that the infraréct photodinge is 
roi exposed to direct sunfieht as 
ihis may affect rie correct 
ppenition of the circuit and may 
prevent the receiver being 
correctly programmnica, 

The codes are held by the 
receiver unit only as long as 
power is applied.If power is 
removed she cades sill be fos: 
ancl iavvill be necessary to 
reprogram the unit. In practice 
this is not normaily a problem 
but if you tive in an area subject 
tO regular power outages, vou 
inay wish to provide a backup 
battery supply 


Testing 


Once the system is installed it is 
best to: run through the 
Functions to make sure thar 
everthing is workings correcily, 


Microwave receiver detects 
signal from transmilter and 
activales video recorder 
using infrared interface 
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Figure 4. Using a UHF modutator to enable a composite video 
signal to he displayed on a standard television receiver. 


The correct rést procedure is 
indicated in wee literature 
supplied with the emit. It is 
probably best to check the 
operuion.of the system before 
the tnwnismitter ts placed in its 
final pasttion so that anv 
unforeseen problems can be 
easily rectified. 


Housing 

A case is availalie for the 
receiver modwe (Maplin order 
code NW20}. The transmitter 
module may be mounted inside 
the same housing.25 a camera 
or house! separatels: In either 
event the case must be made of 
a material which does nor 
sinnificaniy atrenuate the 
microwaves emitted from the. 
transmitter module. For this — 
reason metal enclosures should 
be avoided. Most plastic cases 
are suitable and same twpes’can 
have the udded advantage of 
providing additional protection 
against the ingress of clust and 
monture, Where cables enter 
the case. further protection cart 
be afforded by ihe use of 
suitable cable glans and 
sificane nihber sealani. 


Security of Video 
Recorder 


When using the system in 
security upplications, to 
niinimise the possibility of your 
video recorder being discovered 
by an intruder, who mav 
remove it. it is recommended 
that the unit is kept out af sighe 
as far as passibie. Where 
possible, it is recommended 
tha: dedicated video recorder 
is used with she systen1. 


— = 
Applications 

A nypiical application for the 
system fs monitoring an wea 
adjacent to the house. An 
example of this is shown in 
Figure 3. The camera, 
microwave transminer and PIR 
module are positioned to cover 
a high risk area such as the 
garage. The receiver is 
connected to a domestic vidco 
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recorder which it controls via 
the infrared inieriace, A siandarl 
domestic television receiver or 
composite video monitor may 
be used, bath to display the — 
imaves being recorleci and ro 
view playback of the video if 
necessary, In each case the 
power is taken from 2 local 
power source. ft will he necessary 
tO position the microwave’ 
receiver such that the video 
recorder has a clear view of the 
infrared transmission. This will 
normally mean placing the 
receiver in front af the video 
recorder, although in some 
cases. it may be possible to 
reflecr the infrared! ransmission 
from 2 wall or other solid object. 

The infrared transmission may 
also he used to cantro! which 
channel is selected on your 
television receiver. 't can be 
amanged that the TV switches io 
AV made (or the video channel, 
displaying the image from the 
camera when the PIR detects 
movement, aciivatine the 
MUCTOWAVe LRaNSNULier. 

if you bave.a TV receiver that 
does nt have a direct composite 
video input and do nat wish to 
use a video recorder, the output 
from the microwave receiver 
may be dispkryed with the help 
of a UNF modulator as shown 
in Figure 4..An example of 
such a device is Maplin onler 
code £133Q which is supplied 
in kit form. The ourput of the 
microwave receiver is connecred 
tO the input of the UHF 
modulator. The mociulator 
produces a UHF output which 
may be connected to the aerial 
socket of your television 
receiver using cosxial cable. The 
oathiut from the modulazor is 
normally centred around UHF 
charinel 36 and in past cases 
mity be adjusted to avoic 
intermoxtulation with other 
iransmissions operating clase to 
this frequency. A cheap portable 
monochrome TV set and a UHE 
modulaior can provide an idea! 
low cost method of setting up a 
simple general purpose video 
monitor ior use with the 
microwave video link. 
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Siting of PIR 


Detectors 


When located indoors, PIR 
detectors can provide good 
performance and as tong as 
they are not pointed.at sources 
Of heat are usually firhy reliable. 
IF vou are using a PIR detector 
in an outdoor location, it may 
he prone io false triegering, 
this eftect may be caused by 


sudden changes in temperature 


or by moving objects that are ar 
a different temperature to the 
swToundings. The problem can 
usually be kept under control 
(but sometimes not entirely 
eradicated) by correct sighting 
of the PIR unit so as to avoid 
problem arcas. Many PIR 
deectors allow the angle and 
range of derection to be 
adjusted. Where possible, avoid 
pointing the detector at heating 
vents and other sreas where 
sudiden variations in 
fempetniture may occur, 


Alternative 
Sensors 


Of course, it is possibie to use 
onker types of derecror with the 
microwave video link, although 
this may entail longer wiring | 
runs than with a PIR derector 
which can often be mounted on 
the camera unit. Most opes of 
detector that can be used with 
an intruder alarm are suitable 
for use with che microwave 
transmitter. Some mpes can be 
used withaurt any maditicnion, 
whereas others may require 
scuné adcitional circuitry tor 
interfacing pumoses. Here are a 
few examples: 


i. Pressure mat: ln some cases it 
play be possible to use these 
directly depending on the 
contact resistance. ft may be 
necessary (0 use additional 
interface circuitry 10 provide 2 
dry contact ourput and 
eaend the tigeer dime, 

2. Beam break cletecror: Beam 
break detectors with a di 
contad output can be-used 


directly, Ia some cuses it may 


be necessary to use udditional 
interace circuitry 1o extend 
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the length of the irigger 
pulse bul some units may 
already wigcer for a long 
enough period. 

3. Reed switch: These can 
normally be directv 
connected to the ‘relay’ input 
of the micnowerre transmitter: 

4, Vibration sensors: These will 
normally require some 
adchtionat interlace circuitry 
as the output pulses are 
often of very short duration. 


The microwave link mag also be 
triggered by a doorhell push, 
displaying the imace from the 
camera on a domestic relevision 
receiver. The system can be set 
up so that the TV chiunges 
channel to display the image 
from the camera when the 
doorbell is pressed. This can be 
uselul where you want to add 
video Monitoring :o an existine 
door entry svstem, as it avoids 


‘the nee! for long additional 


wiring runs. If the system is set 
up with a video recorder, it will 
enuble vou to check whether 
anyone has called at your 
premises when you are out. 


Extending the 
Trigger Pulse 


In cases where the output from 
the sensor is af very short 
duration a sintple arrangement 
such as the circuit shown in 
Figure 5 may be used. The 
circuit is findamentatly a dimer 
which is tiggened by the sensar 
The curput front the tinter is 
used to drive a small relay which 
may be connected io rhe 
microwave transmitter. Using 
this arrangement, it is possible 
to ensure chat the transmitter ts 
switched on for an appropriate 
length of time, independent: of 
the duration of the trigger pulse 
proxuced by the sensor The 
circuit shown is purely intended 
as an example and ir may be 
necessary to make mocilifications 
fo suit your peuticular application. 
A pars list is given at the end of 
the ariicle to provide a-starting 
Poinr. 

The circuit is not particulary 
layout critical and may be 
constructed on manix board 
with or without strips. As with 
any circuit cake particular care 
that polarised components such 
as TR1, 1C1, D1,.Ci and C4 are 
connected observing the-correct 
polity: It is recommended chat 
anv IC socket is.used for {Cl to 
prevent possible chinage 
during soldering. 

The circuit will operite frany 
a 12V power supply. The supply 
is connected henveen terminals 
P1 (+ V) and P2 (OY). Current 
consumption is relatively soil 
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and in most cases it should be 
possible 10 pasver the unit ftom 
the same I2V supply as the 
microwave iransmitier mextule. 
However, it is ahvays wise 10 
check the toral current 
consumpion to make sure chat 
it is within the capabilin: of the 
power supply used. 

The dry contact (relay) outout 
from the sensar is connected to 
terminals P3 and P4, The 
monnstable circuit is triggered 
when the convict is.closed 
pulling P3 low. The timer may 
be reset by connecting P5 to Pé. 
The normally close! contects of 
the relav are connected to the 
relay rcemminals of the transminer 
moxlule. 

The time conszant of the 
Circutt may be wljusiec to suit 
individual applications by 
modifying the value of R3 or C4. 
It is recamtmmencect that the 
value of R3 is not reduced to 
less than 1k. 


Remotely 
Controlling the 
Transmitter 


You may wish to switch on the 
Microwave link transmitter 
manually: lo minimise additional 
wiring. che runsmitter can be 
comrotled over a second 
wireless fink such as the licence 
exempt 41SMiiz systems 
discussed in Flectrorics cid 
Beypoud sues 127 and 128. This 
concent is ilustraed in Fisure 6. 
If ser up correctly, it should still 
be possihle 10 uieger ihe 
transmilier automatically from 2 
PIR desecior or other sensor in 
addition to che nvanual override. 
Using the systent illustrazeck, the 
PIR would irieeer the transmitter 
as usual but in acdditiog ir would 
diso be passihle to switch the 
uitit On nianuaily fom the 
viewing position. 

Expcricaced constructors 
may wish 10 experiment with a 


SEPT EE SPOR ASLE PEEL Shade better t easter 


i+ 


oi+pege 


system using several cameras 
and microwave transmitter, 
The potential probiem wich this 
Situation 6 dna because the 
transmitters share the same 
nucrowave frequency it is not 
possible to receive invaces from 
WO oF More transmiliers 
operdiiny simnitancously. If is 
therefore necessary i armanee 
suitable switching to ensure 
that only one mansmittrer is 
Operaiing at any one mie. 
‘There are several ways to 
approach rhis siruation all of 
Which require some form of 
feedback to the iransmiuer 
nitxlule. ft should be possihie 
to arrange thar Fone 
Ihinsmiutter is wie@ered, this 
prevents orher transminers in 
the group from opensting until 
the first transmitter has timed 
out An akemative arrangemenr 
is 10 control the transmitters so 
thar they operate sequentially. 
providing continuous monitoring 
of several areas. This idea is 
usivated aia canceptual level in 
Figure 7. In both cases an 
enced ‘licence exenyt 
418MHz system could be used to 
transmit the control informadon. 
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Figure 5. 
Experimental 
circuit for 
extending sensor 
output pulse. 


For more devils rezarcling the 
construction of 4 MHz wireless 
contra) systems, renders are’. 
referred to Flectronics and 
feyord issues 127 and 128. 


Siting and Range 
The maximuni range obtainable 
from che system is very much 
dependant on where the 
iransmitter and receiver are 
locned. The presiest range will 
be obtained where dere is a 
Clear line of sight path berween 
the transmitter and receiver. 
Because the system is aperiting 
m the micromure region, solid 
objects such 2s wills will 
normally result in reduced range 
and metal structures can have 2 
marked effect. Dué to the short 
wavelenath involved even 
relatively smail metal objccs in 
close proximity co the transmiteer 
or receiver can affect the 
operation of ihe unit. Therefore 
it is hest to iount the units 
away from such objects is far 1s 
possibh: The transmission is 
easily reflected and signals 
arriving at che receiver via wo 
different paths may be out of 
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phase creating a null and 
resulting in poor performance. 
Where this is the case a dristic 
improvement may often be 
obtained by slightly moving the 
transmitter or receiver unit Also 
uy adjusting the angic of the 
gmenns On the receiver as there 
can be a reduction in received 
signal strenyth if the angie of the 
receiver antenaos does nat 
correspond with the polarisation 
of the incoming signal. It should 
be pointed out chat these effects 
nonnally onfy manifest 
themselves to a marked extent 
when the signal is already weak 
due ia the fink being operated 
clase to its maximuni menge, Ar 
closer range the transmission 
path is normally very reliable 
irrespective of position. 

Under ao circumstances 
should any attempt be made to 
modify che antenna on the 
transmitter mexiule as this may 
invalidate the requirements of 
the MPT1349 licence exemption, 


Other applications 


In addition to the more obvious 
security uses, the microwave 
video Enk can be used to 
transmit video images in a whole 
range of ather applications. 
These could include-uses in 
connection with radio conuroiled 
models antl robotics where the 
wire free mole of transmission 


_ can be 2 posilive advantage. 


Because no fixed wiring is 
requircd Demveen the 
transmitter and receiver, an 
enlirely portable monitoring 
svatem cain beset up. This may 
he useful for anvone interested 
in zooloey, When used witha 
suitable camera and infrared 
iumination the system could be 
ideal for monitoring nocturnal 
uninials in your garden for 
example. PIR triggering cauld be 
as useful in this application as it 
is far security. 


Video Recardeér 


Figure 6, Conceptual example 
showing how Microwave Video Link 
transmitter may be switched on 


using 2 418MHz link. 
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: Option where the mounting | 
: location is noi easily accessible. A 


Curent fimiting pital aaunple of this pe oF 


i . resistor — 
ic ole a Mig 2 system is shown in Figure 8. 
, use : 
12V CMOS camera etc, << : i 
| ot : Fusing 
? Correct fusing is always 
2 imponani bur when using 2 high 
1 > 6CUFENE power Supply such as 2 
: banter it is essential to prevent 
12V Lead-Acid ie he 
: the very real risk of fire in the 
Battery : event ofa shon circuit. ft is 


therefore reconunended that all 
power supplies enc suinmbly 
fused, The rating of die fuse 
should he chusen to be greater 
than the:mmaximum current drain 
> of ihe circuit but low enough 1a 
Figure 8. Typical example of tead acid battery supply charged by sotar panel. = prevent serious damage in a lault 
: condition. For simplicity the fuse 
can be installed in an-jnline fuse 
holder, such as Maplin order 
code RCVOM. The fuse shed he 
connecter] in senes with the +¥ 
supply mil. A pica! fuse cating 





Alternative Power = | — ——— 
Supplies - a) TRIGGER PULSE EXTENDER PARTS LIST 


When the cansmitter is not RESISTORS 





mounted in 2 fixed locuticn, it : MOK > for use wits the wansmitter 

will of course be necessary to : MIM | 2 module would be F500mA. 
power the unit froma portable — : ae ( Mi00K fp 

bantry pawer supply. The supply : |-Capacirors: : Final ly. == 

mnust be capable nf supplying : [eee Genflect 100uF-16V 3 AT4OT | = The ATC video link reallyis a 
enduch current to power bork 2 | hinidtss O.1uF 16V YRTSS = superb system cupable of 

the camera module anct the : | C3. Ceramic LO000 Pati, providing excellent performance 
microwave gunsmitter. A 12V get Sou AY ypc when correctly set up. If you 
NiCd pack ora sealed lead-acid —-:_ | “SEMICONDUCTORS , unt (o avoid those messy coax 
battery gates suitable forihis ii ot See cible runsand a major headache 
purpose. ff the system ts not in i | ICL RATEE Pry tf - . 
continuous operon it maybe | | DL AN4O04 QL73Q | the camera, why not give ita try? 
possibic [QO keep a lead-acid : MISCELLANEOUS - | . = : 
barery charged! using a small : | RN 3A Min-Retay YXQGE. Transritter Mocuie (W221) E109.99 | 
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: Scanner Technology 


: It seems that it is possible to attach a 
> penpiteral to erally every orifice of a PC. 


: These days, the standard mouse and 

: kevboard is usually accompanied by a 

> colour printer, modem and set of speakers: 

: «Alongside many of these devices, a scanner 

> may seem fike.a less-essential peripheral - 

> that is until vou get one. Once chat 

. happens, you'll find a thousand reasans to 

use it. For starters, you'll be abie to scan in 

photos for posting to friends via the 

? Intemet, and 2s we'll discuss in greater 

> «letail here, vou can scan in documents and 
convert them into digital, editable copies. 


Whatever happened to the paperless office? Itis an © °c sc remarkably like digital 


cameras in terms of their operation. There 


excellent concept that technology has failed to bring © issiighi source, a subject and a charged 
to fruition. Here Stephen Waddington takes a clutch | ‘ouple device, or (CCD). Unlike a camera, 


MOst scanners don't snap a *picture’ of the 
of new optical character recognition (OCR) sullkectslasibedianeen=t: ¢o eat 


applications out for a test drive and discovers that — «ith the CCD into one assembly for 
while cost-effective text recognition for the printed © °0ning the document. 


. - ae When a document is placed in a flatbed 
word may finally be bere, band writing recognition © scanner, the assembly moves across the 


1S still @ —_— Way y document, sinrultancously illuminating ancl 


couyHte of months ago I examined the 

A: of vaice recognition for 
fectronics anel Bevoned and revicwed 

a series of applications that enabled a PC to 
intemret snoker words. This month it’s the 
turn of the written woreL Using scanner 
technaloey to-create an electronic image of 
a document and then character recognition 
sottware to transpose that image into an 
electronic. text file, it is possible io literally 
get your computer to read documents, 

The good news is that in many ways text 
recomnition technology is relatively 
advanced. Many of the applications we look 
al in this article are on their'second or third 
generition. The bad news is.that the market 
is extremely hyped and while a host of 
highly efficient character recognition 
systems are available, none are able to cope 
with hand written documents, : 

Maybe such criticism is untair, but in 
reviewing a number of applications it has 
struck me that it would be incredibly useful — ; 
if a PC could read hand written dacuments; =? 
Instead the majority of the applications an? 
the market today can only cope with printed 
ar typed documents. 
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Familiar Characters 
In the past, character recognition 
applications have suffered the same fate that 
voice recognition faces today, That is, the 
number of mistakes typically made by the 
sofeware would weigh heavily against the 
benefits of the cechnology. But the 
rechnology has steadily inyoroved. As we'll 
see, OmuniPage Pro 8.0, one of the most 
popular Optical Character Recognition (OCR) 
#pplications on the market, nas an almost 
06% 2ccuricy on printyuality documents. 
One thing that can be said in the favour 
of character recognition is dsar it is relatively 
inexpensive. A decent Hat hed scanner vill 
cost £50 and a quality software package will 
cost anything berveen £30 and £100. Most 
scanners have a character recognition 
application bundied with them, but results 
fram such packages.are usually poor at best. 
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capturing a series of expnsed areas. The 
agpregate of these exposures represent the 
entire document, with the quality of the 
final image determined by the resolution of 
the CCB pickup and the number of exposed 
areas, known as steps. Most consumer 
scammers are rated in dots per inch (dpi), 
waiie some hither-end units are measuréd 
by dines per inch. 


Definition 


The vertical resolution of the scanner is 
determined by how many steps the whole 
mechanism will move in an inch. While nany 
scanners will specify the same vertical and 
horzontal resolutian —300dni by 300dpi, for 
example ~ it has become increasingly popular 
1 control the vertical movement in half pixel 
increments, resulting iti greater vertical 
resolution, such as 300 by GOOdpi. 

Many scanner maniulacturers also claim an 
‘interpolaied’ resolution based on 
sophisticated algorithms that guess the 
colour of pixels bersten those dat are 
actually scanned. This is fine for manv 
document-scanning purposes, but 
unacceptable for hivh-cqualiry photo and 
other print pre-processint. 

Another characteristic of scanners is bit- 
depth. This determines how miiny birs the 
scanner will assign to each scanned pixel, 
Obviously, greater bitsiepth results ina 
greater scanmable colour range, Even low- 
end units today can be found with 36-bit 
colour scanning capabilities: But remember 
if vou only need ta scan black and white 
Mages you need aot waste your time an 
reviewing colour features, a basic black ancl 
white scanner will suffice. 


Flatbed versus Sheetfed 


And so we come.-co different flavours of 
scanner Do vou want fathed or sheet fed? 
Flatbed scunners are similar in operation to 
a photoconier. To scan a page, you pick up 
the cover, lav the page down, close the 
cover, and scan as shown in Photo 1_A 
sheetfed scanner meanwhile, works like a 
fax machine. You insert a page, and the 
scanner pulls it through. 

So which to buy? Flatbed! scanners let vou 
scan bound materials, like pages in a book, 
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Photo 2. Scanned image of the example 
News Report page. 
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which cant fic through 2 sheetfed unic. Bur 
sheeifed scanners take up less space on a 
crowedect desk. In terms of cost, there's little 
in it, though the flatbed colour will be slightly 
more expensive, typically costing £80 to £150. 


Ail for One - One for All 


Multifunction printers are recent entrants 
to the PC peripheral market. These 
products serve double or triple duty as fax 
machines, scanners, and copiers, and can 
make a good all-in-one solution if budget is 
tighi, or space limited. Mosi all in one “units: 
will include 2 Jow cost black and white 
sheetfed scanner. This is ileal for character: 
recognition, but will be no goad if you later 
decide you need to scan.calour documents 
such as photos or brochures. 


Software Solution 


Hartiware is only part of the salution. In an 
era of cheap hardware and bundled 
saftware, it is important to think about the 
software functionality required. A 
standatone bundied application may be 
sufficient for pure character recognition, but 
it is Jikely chat vou will require some form of 
dacument management scheme. 

Here we come to different types af 
software application. There are essentially 
ihreé apes increasing in terms of cost 
and functionality. 


i. Bundled Applications: 


the buncled application, which is included 
with the majority of scanners, is the most 
basic option. The real benefit is chat itis 
usually free, but the downsitte is that 
accuracy and flexibility will usually be poor 
compared with commercial character 
TECOLMHON SVSiCMs 


2. Dedicated Character 
Recognition Applications: 
Dedicated character recognition systems 
such a5 Textbridge and OnwiPsre provide 
the greatest level of accuracy Here the 
application cuns alongside and often 
iIntesrsies with a scanner.and will often 
work 1s 2 macro with popular: 
wordpracessor and text editing applications, 


3. OGifice Management Systems: 


A character. recognition applictrion often 
forms an element of 2 more comoley ; 
imegrated office management system. Here 
scanned photos and documents can be 
archived and sored enabling the. 
viocuments to be suhsequently searched 
using free text and key word searches. 


Dedicated Applications 


Not even the best OCR program on earth 
can deliver — or even promise — 100% 
accuracy when it comes to tuming printed 
marcia into digital text, OnmiPage ceruinly 
comes the closest amang the desktop OCR 
packages now available. 

The OCR program from Cazere is 
expensive, but ic is highly accurate. especially 
when working with fcss-than-perfect 
onginals. The new version also offers a 
munber of other useful enhancements, 
including suppon for colour, more accurate 
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handing of multilanguape documents, a 
beiter proofing system far chécking. 
documentc accuracy, enhanced HTML expori 
options and support for more scanners. 
OmniPage. still offers a simple, unclurtered 
interface that takes. yousmoothly through 
the process of scanning, recognising and 
proofing documents. You can manage the 
Process One step at a time — first scanning a 
document, ‘running it throuph the OCR 
engine, checking the results and finally 
saving it 10 the word processing format of 
your choice — or you can set up the procram’s 
AMOOCR Toolbar 16 move thraueh the whole 
conversion process with one click. 


Laboratory Conditions 
OnmiPage includes a new recognition 
engine, which provides 2 erear leap forward 
in OCR accuracy when compared with more 
tradition systems, Test resules confirm tht 
OminiPage offers the highest leve! of 
accuracy among significant desktop OCR 
applications. These readily ceproducible anc 
statistically significant results are valid for 
currenily shipping products as af today, The 
lest imaues and crror analysis tools were 
provided to Caere by the Information 
Science Research Insticute (ISRD of the 
University of Nevada, Las Vegas (UNLV. }- ISRI 
is an industry leacling rescarch faciliry in 
OCR technology ani publisher of OCR 
rescarch results since 1992. _ 

The test images provided by [SRL came 
from 1,885 pages, all of which were used, in 
ISRI's tw most recent Annual OCR 
Technology Assessments. The test deck 
comprises the full ser of English-language 
paces that ISRI made publicly available in its 
most recent releasc. The test results show 
thar OmmniPave produced 26% fewer errors 
on average-than the sécond best performer. 
Further details of the tests are available at 
Wow. caere.con/news omnipage hem. 

Tests using the same images and error 
analysis cools confirm that OmmniPage’s new 
recommition engine rechuces the number of 
errors by 62% over the previous version. For 
example, 2 page processed using the 
previous version thar resulted in 10 errars 
would have on average only four errors 
when processed using version 8.0. The 
accuracy increase is provided withour 
compromising speed performance. 
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Photo 3, Scanned image of free form 
text In block capitals. 


Fhoto 4, Seanned Image of free form 
‘text in Joined-up writing, 
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Furthermore, he new engine provides 
even higher accuricy improvements on 
‘trouhle’ documents like those that are 
severely degraded or skewed as well-as 
those documents that 
contain very small text, 
tables, ists and multiple 
languages. Asaresult, — 
more and more pages 
cross the threshold of 
acceptable accuracy with 
the new Cacre technology. 

MOmniPsge is the first 
desktop OCR program to 
utilise multithreading, 
which takes advantage of 
32-bit Windows" ability to 
periorm more than one 
task at a time. 
Multithreadinip permits 2 
user With a muhtiple-page 
docunrent to scan, : 
recognise, and edit pages 
simultancoush:. This 
gready inyproves overall throughput — the 
amuunt of time it takes to get a document 
fram paper 10 electronic format — ancl lets 
the user work more efficienidy by eliminating 
the need 10 wail for each process to complete 
before moving on to the next. Previously, 
users with multi-page documents to process 
had to wait until all dhe pages were loaded 
and recognised before any modifications to 
the document could be made. 
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integrated Applications 


Pacis Pro 2.0 is a suite of scanning programs 
that inclucies everything you need to 
produce top-quality scans, translate text on 
paper into electronic text using OCR, 
organise the famify photos you've digitised, 
and tind and retrieve any image, or zny 
document, on your computer. 

bor users who rirely store documents 

-more than a few pages long, Pagis Pro 2.0 
could be juss what the doctor ordéréd. The 
latest version of this popular package 
combines the proven OCR capabilities of 
TextBridge Pro 98 with MGI Software Corp.'s 
MGI! PhotoSuite, New support for forms 
enables tne users to scan a form into Pagis 
Pro and then fili ic oui onscreen. 

Thanks to its reliance on TextBridze-Pro 
8.0 for OCR — which incidentally can be 
purchased as a stand alone apntication — 
Pagis Pro 2.0 provided the widest image- 
conversion suppart of any product 
reviewed, as well as great support for 
indexing different text-file formats, 


Pagis provides an easy-1a-use scanner 
driver interface thai automatically adjusts 
the eclour and brighiness levels so che 
image is :piciure-perfect. Pagis also sends 
scans directly to any Of the 150 applications 
it supports. So once you have scanned a 
typed sheet of paper, for instance, just drop 


the scanned image file onto the icon for, sav. 


Microsoft Word, and Pagis uses its OCR 
sofware to. convert the text and apen the 
document. lf you've scanned a photo, you 
can open and edie ic with the included 
phoro/mapge editor, PhotoSuite. 

Pagis Pro 2.0 is expensive, and, for 
families who scan sporadically; its overkill. 
But when you scan like mad — or if vou 
need io organise a Jarge library of images 
and text for work-at-home or home office 
jobs — Pagis is as professional as they come. 
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Hey Presto 


Presto! Page Manager 98 is another 
intepraicd suite. In this instance the 
application includes PageManager 98, 
Presto! Forms 3.0, and ImageFalio 4.1.5 in 
an integrated package that intuitively feats 
users through each step of the scanning 
process. The integration of this package is 
its most useful fearure. 

When scanning in an image the user is kept 
waiting while the scanner lamp warms up. 
Then the axachine scans the source material. 
Once the initial image ts acquired, the 
document can be previewed or rescanned. 
Next you have a bunch of options. You could 
apply the OCR package to the filc; annorare 


.Photo 7. Taxtbridge 
; was unable to 
maintain the integrity 
of the News Report 
with a ee. 
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the image or document; or print, copy, fax, ¢ 

mail, or send che object to anouter 

application such as Worl ar Photoshop. 
Presto! Page Manager 9S is 2 serious 


: application for office rather than personal 


use, An individual user would reafisticaliy 
use less than 20% of the applications 
functionality: For example, Presto! Forms 3.0 
allows users to scan a form Jor immecliate 
use, such a5 posting on 2 Web site or e-mail 
distribution. This eliminates the time and 
cast of using paper oc designed torms, Nice 
touch if you're down to your last expenses 
form, hut not something for a home user to 
gei excited about. Similarly Imagefolio 4.15 
is a way to quickly design and dress up vour 
images. There are many diflerent templates 
available to quickly create cards or posters. 


Text under Test 


So how do these applications stack up in 
reality? As a conclusion to this article we 
tested both OniniPage and Testbridge on a 
News Repon page from an ald capy of 


>. Electronics & Beyond and a handwritten 
: nore, The nove was drafted in both block 


capitals and handwritten text. ‘The test 
pages are shown in Photo 2, 3 and 4. 

To test the applications te the limit we 
used the poorest scanner we could find, a 


© £40 black-and white sheet feed scanner 


called the SICOS DMS 2000. The theory 
being that if it was possible to get goad 
results using 4 poor scanner, then a ilar bed 
colour scanner would produce excellent 
results, Both Texsbridge and. OmniPage 
recommend setting the scanner at 400 dpi 
to achieve best results, although bath 
applications claim urat scans at 700 and 300 
dpi would produce reasonable results. 

The cay documents can be inputted for 
processing ina number of ways. The masr 
Obvious approach is 10 manage ube prwcess 
from within the OCR application. An 
alemative approach is to submit 2 pre- 
scanned electronic version af the document 
to the OCR application. A third cechnique 
allows the user to call up the OCR application 
froni within a wordprocessor or test editor. 

Far the purposes of the test exercise the 
document was submitred to each of the’ 
OCR applications in-electronic format to 
ensure that both applications had a 


Photo 3, OmniPage’s 
attempts to decode 
free form text in 
biock capltals. 


Photo 9. GmnlPage's 
attempts to decode 
free form text In 
Joined-up writing. 
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consistent input. This process requires the 
documents to be scanned unct saved as TIF 
files, and in che case of both OmniPsee and 
Textbridge, opened from wiusin the OCR 
application. Photo 5 shows how ais 
approach takes place using Fextbridze. 
From: here the applications do the rest — 
or al Jeas: that's the theory On the printed! 
text, results were reasonable. OmmiPage 
converted the News Report page within 15 
seconds; Texbndge took almost rvice as 
fong. in terms of necuricy, OmniPage made 
five ecrors, While Textlridige made 12 as 
shiawn in Photo 6. Given that the document 
wails ippraximately 500 wards lony this gives 
an accuracy of 99% for OniniPage ant 97.5' 
far Textbridge. 


Error Rate 

All errors were idendfied by the proofing or 
spell check option, although Testhridge 
iniled to identify the News Byic logo as a 
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logo anc! ignored che ‘News’ image, but 
converted the ‘Byte’ clérficnt into test. 
Proofing took two minutes for Textbridve 
anid fess chan half that time for OmniPage: 

Both applications handle proofing 
reasonably well. After a document has been 
transposed into text, dhe applications offer a 
spell check option. This takes vou through 
any wortts that theapplication has been 
untbie co identify: In each instance the 
appiication suge@ests the most likely word in 
the much the same way a5 a wordprocessor 
spell checker works. 

Unlike voice recognition, OCR 
appiicauions will always identify something 
even if is unable to determine the.nature of 
the actual Character. In chis case, the 
appiication will inser: 2 special charactet,: 
which is usually 2 tilda or bash, although 
this can be changed by the user. 

Once the document has been proofed it 
can be saved in any number of different file 
formats. The main wordprocessors such as 
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Word and Wordperfeci are-suppertedl. 
Results here were disappomuing. After all the 
hype about maintaining che inveeriry of ithe 
orginal document, only OmniPage saved the 
text and images from the original document 
int Ue correct format. Textbridee stacked alt 
the iniages at the front of the document 
irrespective of the wordprocessor selected, 
as shown in Photo 7. 

it is likely that Textbridge screws up the 
lormuitting because it saves documents in 2 


generic rich text format (RTF). No one at 
‘Textbridge UK was able to provide any 


further insight. Bows OmniPage asd 
Textbridge saved successfully to the Aciobe 


Acorbat PDF formar, but then you'll nee a 


copy of Adobe Acrobat to edit ihe 
document, which is out-ofveach cost-wise 
for most home users. Hf you just Wan Lo 
look at the document, or print ii Gut, you 


can download an Acrobat reader for free 
irom the Adobe Web size. 
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Soak Test 


50 it’s fair to say that text recognition 
swarks, and it works well. Bear in mind that 
the images we.used were scanned using 
the cnudest candition possible. it's likely 
thar a4 colour flatbed scanner could pick up 
greater definition anc would definitely 
make 2 better job of hundling. the conirast 
berveen difierent calours — which is where 
some of the errors occurred. 

Finaily, what about handwriting 
recognition? Put simply, it just doesn’t 
work. Admittedly, none of the applications 
we've reviewed here claim 10 be able to 
handle hand-written text. Photos S-and 9 
show how OmniPage coped with the hand- 
written documents shown in Photos 3 and 
4 respectively. i's nor gand is i? 

if you are prepared to spend the time 
tuning up your scanner and OCR package 
then you'll get reasonable results using 
even the crudest bhlick ane white sheet 
feed scanner. If vou intend scanning heaps 
of documents or photas, it is probably 
worth investing in a document 
NNBeMenc system. As ior hand writing 

recognition, it might be available as part of 
tHe operating system fora bunch of 
handheld computer devices, bur we're 2 
long way off Irom sceing technology chat 

| enables your deskiop.PC to literally reach 
docunrents, 


Product Overview 

| this tahle outlines thé major OCR and 
document applications available on the 
marker Check Web sire for further ciesails 
of functionality and UK availability. 
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~ OmniPage Pro 8,0 
Webs. wer, caere. con _ 
Requifes: Peéntsim: 35.8 bard dive space; 
Windows 95. : 
Gest: £250 te £350 





OmniPage is the world's most accurate 
dlesktap optical character Recognition 
(OCR) software available, This worid's best 
selling OCR sofware quickly and easily 
converts paper documents into compurter- 
edimbie documents with berier chan 99 per 
cent accuracy for printed text. 


'Pagis Pro 2. O ScanSoft 


Xerox 

Veh: ww. pagis .coa 

Requires; Pentium or fester, 24.45 RAM 
_ (32MB tecommenied} 

Cost: indar £1000 





Designed for the Small Office Home Office 
(SOHO) user, Pagis Pra is the ultimate 
scanning suite for both photos and 
documents. Mare than high qualiiy colour 
scanning, Pacis Pro offers tinie-saving 
features like visual filing, Pro OCR, phato- 
editing, colour copying, faxing. forms fill-in, 


annotations and e-mailing of colour photos. 


‘PaperMaster 2.0 98 


‘Docubasix | 
Meeb: writ. documagix. can 


Requires: Pentium: SMB hard drive space; 
Windows 95 - 
Cosi: UK pricing to be announced, 





PaperMaster leversees the fite calsinet 
paradigm and intuitively stores paoer from 
virtually any source into personalised ‘file 
cabinets’, ‘drawers’ and “foklers’. Version 
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> 2.0 feanires surpass traditional Bling by 
aliowing users to create and share file 
cHinets over a nenwork or any removable 
media. This means personal infornuition 
can now be shared [ocalle ar sent to 
remote locations. 


PaperPort Scanner Suite 
‘Visionee? 
\Web: tem. visioneer.con 
Reqitres: Pentium; 4315 hard drive space; 
Windows 95 
Cost: £150 to £200- 





PaperPort ScannerSuite brings rogetier the 
leading applications for scanning. organising. 
converting and shanng documents and invagses 
- all in one cost-efiective, easy-to-use bundle. 
© SGainnerSuite includes PaperPort Deluxe, the 
- comptete.solution for sharing and managing 
paper, and PmOCRIOO0, the industry-béating 
| OCR product for realavorld documenss. 
> Vistoneer ProOCR100 features SuperCharged 
: OCR for your scanned documents, 


Presto! Page Manager $8 


“Newson 
Web: wow. .newsaftinc. con 


Requires: Pentium; LOOMB tard dive space; 
‘Windows $5, | 
: Cost £100 ip £450 


Presto! Page Manager 98 includes Presto! 
OCR Pro 3.0 an application that is able to 
accurately recognises documents with 
complex layouts and tnainsiares them into text 
documents that can be edited. It nor only 
reiains. the original yout of 2 clocument 
including the graphics; it also generates irue- 
wor! processor tables and columns, making 
it easier to edit che output files. 














hree things have happened recently legal genites to see that Microsoft has its. : thing that has happened recently which 
which suggest that Microsofrs Or cut out in defending iis position. > suggest tha: Microsalt’s dominance ot the 
dominance.of the computerindusiryis : The second thiog chats happened computer industry can’l get any greater is 
about to wane. The fiest is seiFevidens, andi = =) recently to make me feel Microsoft is about the very fact dat it, technically at least, 
preity well known. The second and third : tomeet its mach, is thar its longtime simply can't get any greater. A few weeks 
things, however, arc not so well known, and partner in the computing business intel, ago, Microsoft became the company with 
take a moment or two to ponder befare > appears to be hedging. its bets with respect the larpest market capitalisation, overtaking 
you put wo and nwo together to predict £ to Microsoft. Over the last fitteen vears, the previous topdoae General FHeciric. 


toelebeaete 


MITECISTE Cee 


that Microsoft coutd be knocked for six. : Microsoft anc Intel have been very much 2 Microsoft has some 2.1 hillion shares, 
Let's look at the three things in turn. : stable pariners in the computing indusiy: = | valued art around $105, making the company 


First, Microsoft is in quite deep trouble 
with the US governmens. Most readers will 
be aware that this has resutted in the US 
government taking Microsofi i0 court in an 
aitempt to prove that Microsoft has used its 
Weielt as 2 Computing giant to prevent 
other computer companies being 2s 
successful as they mighz ouhberwise have 
been. In effect, it's well known thet 
Microsoft has a monopoly stranglehold on 
the computer industry worldwide - nor just 


Inte} makes the integratect circuits chat are 

put ints. PCs, while Microsoft writes the 

operating system that drives most of them. top af the world. it's the number one 

Originally, the operating sysiem was DOS, = = company in the whole world. it simply can’t 

latterly it’s been one or ather version ofthe =; per any higher. Quite a performance from a 

Windows operating sysiem. ? company that started just. a few years back 
yet, Intel’s not too blinkered to not see in 2 garage. As an aside, M icrosofe’s heck, 

that in the longterm things might change. Bill Gates, owns 22% of the company’s 

There are other operating systems thatrun =: shares, putting his personal wealth due to 

on Intel PCs, but by putting all its eges into =: the shares at something like $37 billion. 

a Windows basker, Inte! might be leaving : Of course, all chese things might nat 

in thé Linttedl Stareés - ane! has allegedly used the doorclosec! on.them shauld things eo meana thing. Microsoft is 2 resilient 

this stranglehokl to prevent other : awry with Microsoft in the future. Recently, company: and will no doubt adapt to suit 

companies from selling products, or being =; for example, Intel has invested in 2 rival any new situations that might arise due to 

ws popular as they might be. The first such company to Microsoh, Red Hat Software. . TCCEnpeeitotore happenings. After ail, 

cample of this has been quatedtas being = |-Red Hat makes an operating system called some might say-that any company that can 

the fact that Microsoft gi cS a he ee | Lites, which runs on not only Intel PCs, but become the world’s biggest company on the 

Internet Explorer away for free with its also on other major computer plathorms back of Wincicass must he prey cesiliént. 


Windows operating system, while theather suchas Sum, Hewlen Packard/and Apple. Joking aside though, Microsoft may find thar 
major Web browser Netscape Navigurar Wis : The fact that Intel has invested jn Linu } being on top of the world is great, except 
a freestanding paidfor product ugtil : Might not be.critical in any problems that : thar it’s easy to fall off When you're the 


a capitalisation of around $260 billion. 
As such, Microsofi is, quite literally, on the 
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Internet Explorer came along. By buniiling. 
Inteme: Explorer with Windows, the US 
government feels that Microsoft has 
effectively crippled Neiscapc. In 
perspective, of course; and in the 
shoriterm, bundling of products might be 
here for consumers in chat itappears 
cheaper, but in the longrerm it defeats is 
own aim, kills off competition, and 
eventually feads t0 a noncompetitive 
marketplace compnsing one vendor, 
wherein no further technical advances are 
made and any price can De charged. 
Cheapness alyways comes at 4 cost. 

As lime goes on and the US government 
finds more and more evidence to support 
its case, it’s berinning 10 look like Microsoft 
is coing to find it very hard 1o refute chese: 
allpeutions. There seenss 10 be an 
evererowing number of companies with 
somerhing to say in this respect, ancl as they 
come crewling out of che woodwork it’s 
leoking more anti more like they wereit 
prepared and were even frightened 10 Say 
anvthing excep: for the US government 
subpoenas being served on them - in ivsell, 
almost proof of the allegations of bullyboy 
vactics. More and more. areas have appeared 
in the investigation to support the case 
against Microsaft, and while it's impossible 
Lo judcive the final outcome, it doesn’t take a 
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might befall Microsoft, but it certainly is an 
interesting thing for Intel to da. For 
reference, Linux is currenth: considered an 
engineers and programmers’ operating 
system, but there are some eizht million 
users worldwide, and the fact Intel invests 


in it shoulck cause 
Microsoft no smal) 
alarm. Most 
consumers of 
personal computers 
gel carnicd away with 
the thoughe that 
Windows is the orp 
operating. system for 
personal computers, 
but with eighr million 
Linux uscrs, Wwenty 
million Sun users, 
and thirty million 
Aople users, it's 
sobering to 
remember that 


- Window's isn’t 


necesstnily 25 
dominant 2s the 
highstreet PC bargain 
basements would 
have us believe. 
Finally, the thirck 





biggest, after all, there is only one way to go 
and that way is down. There's no rush, and 
it's not.going to happen overnight. but it's 
not too hard 10 believe that for the company 
that brought us the millennium bug. time 
could be about to nin out. 
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Reg Miles looks at how computers are used in the 
studio to create an illusion. 


ince the aclvent of colour reievision 
thirty vears 2¢0 increasing use has 
been made of techniques that 
combine images to create an illusion of actors 
or presenters being somewhere orher than In 
a studio. This avoids both the practical and 
econamic disadvantages of working on 
location. Recently these rechniques have 
been developed to the point where a 
complete studio set can be gcnerared by a 
computer in real-time — a virnual studio, 

This virtual snudio concept has taken 
another step forward witiythe 
announcement by the BBC of iis new 
optical marker tracking system CHled 'Free- 
D'. This provides a relatis: ely simple solution 
69 the problem of allowing Camens tO mMUVE 
without causing odd motion effects 
berween real and virtual images. 





Chromakey 

This arises because of the way in which the 
images are created — by a process known 3s 
chromakey (or somelimes colour separation. 
overiay [CSO} or blue screen). A foreground 
image from one camers is combined with a 
background image recorded from a second 
camera — or generated by a computer - to 
produce 1 composite picture. If the 
foreground camer: moves then ihar image 
will appear to be Roating aver the background 
image, or if the lens is zoomed in or out the 
foreground image will appear to grow or 
shrink. These are sometimes deliberately used 
as effects in cheapty produced programmes; 
but othenvise it is a serious creative restriction 
because it will shauer the illusion. 

In the chroniakey process the foreground 
image is: produced Iv having the action take 
place in front of a plain coloured screen. 
Ths will normally be blue, because it is the 
furthest from white skin; but if the actors 
are: black or wearing black clothes then 
green is preferable. Whichever it is it 
becomes the key colour; and from this an 
electronic key signal is derived that shows 
where the change from key caisur to 
foreground imape is on each of the’575 
active TV lines. Switching berveen the 
foreground and background signals is done 
automatically in a keyer, and wherever the 
key colour is detected it is replaced by che 
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background image -.the colour éffectively 
hecoming transparent (Figure 1). 

Obviously there must be no key colour 
present in the foreground image or that too 
would disappear — this inchides eves, as weil 
as more obvious things like clothes and 
props. The size of the keving area will depend 
On its use: a Small panel behined a newsreader, 
a somewhat larger backing for weather 
forecasts, or a large set for 2 virtual studio. 

This last application will consist of 2 kev 
colour cvclorama or plastercoved wall, with 
the #eor sharing the key colour. The ‘real’ 
studio will be just like any other, with a size 
suitable for the action. 


Chromakey Problems 


However, the use of chromakey docs cause 
same problems not associated with 
conventional shoots. Aperture correction 
used by video cameras to enhance image 
boundartes so that details stand out anc 
look sharper can cause black edges around 


Figure 1, A basic chromakey system. 
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foreground images, panticulacly when green 
is the key cotour, unless the correction is 
carefully applied. With ‘real time’ virtual 
systems there is a defay between the action 
occuring and the composite picture 
appearing on the monitors.— currently 2-6 
frames (80-240ms); obviously this 
necessitates the same delay being applied 10 
the audio signal if lip-sync is to be achieved 


: ‘on the programme ourpurt. There is also a 


avlebadaler 


evithadebeuaseunas 


requirement io use component video, with 
the signal comprised of luminarice and 
colour difference (R-Y and. B-Y), far the case 
With which it can be manipulated. Ideally in 
digital form, for éven easier manipulation 
coupled with robustness. These days this is 
not much of 2 barrier because component, 
particularty digital component, is taking over. 

Chromkey also presents inherent 
prohilems, ln ormler to. generate a strong key 
signal with low noise it is necessary to have 
the coloured area brightly and evenly 
Hluminated. This can be difficult to achieve 
over a large area. And, because.the lighting 
will be cletennined in the technical 
requiremeats of key generation, it can be 
difficult to achive the desired artistic effect — 
panicularty when operating ac low light 
levels. In that circumstance, lighr scanered 
front the coloured arca can spill anto the 
actors ani props giving them an unnatural. 
tint. Lasth; areas of dark shadows, such-as 
under eables, do not provide a clean key 
signal. Incidentally, shadows cast by 
foreground action are reproduced by a 
vanatiion of the luminance of the key colour 
signal which is used to darken appropriace 
arcas of the yacksround image. 

One solution to the prablems afflicting 
chromakey has been to replace the bluc 
cycloramys with a verro-reflective maternal — 
like that used in road signs, and combine it 
with coloured light. If thar light source fs 
situated on the same axis as the camera 
lens, Dy using a semi-silvered mirror, then 
ihe cero-reflective material will direct the 
light straight back into the leas (Figure 2). 
There will he no spill ancl no constraints on 


Foreground view 
fram camera 


Background picture 





Camera lens 


Retro refiective 
screen 


Reilective image 


.Glass bead “a 
highly magnified Semi silvered 


glass 


Light source 


Silvered 
backing 


Figure 2. Retro-refisctive screan for chromakey. 





scene lighting. However, ifthe camerstight = constantly rendering the fullview of a set > zooms the winiow changes in size (trera 
dre it an angle of more than 40° to the : because-unless the camera mount is moved +: ratio of 8:1). This image manipulator is 
material the light will be poorly reflecteci. : the illusory view of the background will not =; basically a Digital Video Effects (DVE) unit. 
and so it cannot be used on floors. To : change, and neithér will thé perspective. : Itis linked to the camera pan aid tlt head 
overcome this the BBC has developed a : ‘This realisation led the BBC to developa =| andi to the lens' zoom and focus comrols. 
new keying methad called 7ivemate. This  : 2D system that has.a ‘window’ representing =: Information from these sensors is fed to the 
wilises a new retro-reflective niaterial thai > the camera view of the background that. = control computer, which tells the invage 
trades-off maximum gain foranincreasein = : moves within a pre-rendered wide angele : manipulator haw to move and size che 
acceplance. angle (Figure 3); and iuminates it : shot (Figure 4). As the camera pans geht : ‘window’, ‘The sensors are usually optical 
by a ring of bright, coloured LEDs around the =: the window moves right, ete;as the camera = encoders, to allow resolutions to something 


camera fens. The key colour can therefore be 


.- 


changed just by swapping the LED ring. = 


Creating a Virtual Studio 

A virtual studio can be achieved by using. : 
one of three basic background methods to — : 
create the illusion: pre-rendered graphics, 
2) and 3D. In ail cases the camera . 
movements in the foreground must be 
reflected by appropriate movements of the 
background, or the usion will be lost. 

You cin see pre-rendered graphics at work 
by watching the BBC's main news bulletins. —: 
The backgrounds are created beforehand new material 
and stored ona video clisk. These are then - 
replayed to match the moves of a robotic 
camera. The obvious aclvaniage is the low 
cost. Also the quality can be photo-realistic 
becalise it does noi have 10 be rendered in 
real-lime. The disachantage is that changes 
to shots cannot be made without lenerhy. 
adjusumemts. And a robotic camera can only — 
cope with 2 static newsreacler.. : 

Camera mrovement are usttally fairiy : 
limited in celevision productions, however: —: 
research by the BBC showed that as much — : 20 
a5 90% of them were only pan (sideto side), : lef th ei r 
tit (up and down) anc zoom to fellow the SNE APS Tape amet ne ees 


action. [In many cases, therefore, it is Figure 3. Refiecthvity of new and conventional retro-reflective materials. 
unnecessary Lo have 4 supercomputer 


© conventional 
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like 1/10016 of « degree. Anct there will 
nrobalily be more-than one cunen: Several 
image manipulators may also be combined to 
allow movine foreground martes Ghat can be 
replaced by images); garbage mazing (cuuing  : 
out unwanted parc from a foreground "Foreground view 
image); or producing layers of image, like . from cemera 
cells in animation, to give the ilfusion af , 
depth. Live video can also be inserted into the: 
image and panned around with the image. 
The system is now manufactured by Radamec 
Birxielawsting under the name Virtual Scenario 

— see Photo 1. 


D-Focus 


Radamec also manufacture another of the 
BRCs developments — D-Focus, As the name 
implies this harhware allows selective : 
defocusing of planes within the composite — 
image to increase the illusion of depth. A 
supercomputer can also simulate a degree of 
dciocus in real-time, but it does take a lot of 
processing power to do so. The.alsernative is 
to pre-render and then mix between sharp 
and soft versions of the image. 

Enhancing clepth is also important for 3D 
systems, hecause when viewed on a TV the 
Z-xis is nothing more than an ilusion. 
Surprisingly 3D technology was the-firsr to 
be developed, being demonstratect in 199-4. 
Essentiath, the foreprouncd camera controls a 


Video Inpin 


Bde POLE ed peace 


Background picture 
showing full canvas and 
Image processer oulpet 


Figure 4. BBC 2-D virtual studio system. picture 
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Tracking 

dn order to act as a virtual camer the 
computer must obviously know all the moves 
that the real camera is making. For this 
reason the camera has sensors fired to all is 
axes of movement. The computer must also 
know exactly where the camera is in the 
studio. The different virtual studio systems 
use different methods for this purpose: 
barcodes of the wall, magnetic suripes on the 
floor or, more commonly, mounting the 
camera On a track (Figure 5) with sensors 
that determine its exact position on the 
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virtual camera In the computer that mimics 
the chanves of view and position by 
producing changes in perspective in che : 
virtual backeround, To achieve this in real- 
time requires 2 supercomputer that can 
produce an image of a computer model to 
match the PAL 50Hz field rate. The computer 
is normally a Silicon Graphics Onyx with 
Infinite Reality graphics engine. However. 
even this cannot produce a photo-realistic 
background in real-time, so texture maps are 
usect to sive the background a more reatistic 
look. The background moxlel will bé 
designed] to use the minimum number af 
pixels or polypons that it is possible to get 
away with: surface cxture, for examole, will 
baminimalexcepntinanarca which willbe — : . 
zoomed in'on. Other, less expense, “ee 
computer systems have recenth become : (Camera ox track and wath 
; oll i 7 : haaght cotuma 
available — but are less powerful. ; 

Ina multi-camerea studio each camera will 
normally need its own computer, making 
the process expensive. However, if a full 
composite & not continuously required for 
each camera then computers can be shared; : Saison Graphs 
but with the added complexity of switching Garyx 17 computer — 


i oki onaf R - Gomputes censre!=d 
YW tracking in OFmration to the computes in Figure 5. Main component of a 3-D system. view of modal 
advance of citing 10 that output. 
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' Foregroumi view 
from camera 


Video from camora 


, 


Composita resunl 


ORAD Video Procassoy  . 

a ‘Silicon Graphic " 

and dstay a 
Oryx JA computer _ 

Computer gencraicd 


Figure 6, Gval pattern recognition system. view of model 





track. All the methods take rather a long time 
tO setup, and any necessary changes to the 
settings will also be time consuniing. 

Added to which there will be some 'sippage’ 
occuring during the working day, requiring a 
return tO 2 chitum point Some systems have 
the cimera mounted on a robotic, motorised 
pedestal in preference to laying a trick. This : 
gives greater flexibiliry, but because ie is : Coded markers fixed ta ceiling at verying heighis 
following pre-progrimmed moves it akways : 
requires Actors (6 get exactly to their marks, 
and there is no scope for varving the 
camcrmvork without re-progranimins. 


3D Virtual Studio 


Then in 1995 Onl biTec Systems Isuached — ch. Fee: 
23D virtual stuclio that freed cameras from , Foreground view 
such consiminis. lnstead of sensors it uses : ileal 
paiiem recognition. The key colour consists — ; 
ofa mathematically designed pattern uisiee 
produced in ovo Shades of blue, and capable iL 
of being scaled to any size (Figure 6). 1n 
opernuion ihe foreground image is sent to ; 
the video processor where the patiern is 
compared to a stored reference pattern and 

a match is made that enables the processar 


to determine what wanslations have 
accurned to the puuiern and, therefore, the — 
present cameérs position. It was the first Video 
sysiem (0 alkw a handheld camera to be ; 
used. However, becuuse at feast some of the: 
pauern must be imaged it places constraints: 
on boih the size of the studio in which itcan : 
be used and the chromakeying. : ul 
Which brings us back to Free-D. Thisuses | EE 
optical markers (or ‘targets’) out of the way — 
on the ceiling, which are itmaged hy an Sg 


cuiliary camera mounted on the foreground =: Siieon Graphic 
cimera, aid irom this is position is Onyx IR computer 


aa os : ) Computer generated 
accurately dererminéd (Figure 7}, Any = view of modal 
number of cameris can share the markers— Figure 7. BBC Free-D tracking system 

including hand held versions. There are no 
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consinunts on the snidio size — or 360° pans; 
ing virtual Chamcters and objects can interact 
with the real set because no information is 
needed through the foreground camera lens. 
The markers ure essentially barcodes, 
about 20cm in diameter, each with a unique 
code number. The auxiliary camér consists 
ofa mini vileo camera with a cluster of 
bright LEDs around the lens to iluminare- 
the markers. The wse of a rcinc-reflective 
material for dhe white rings makes therm’; 
Clearly visible despite the studio lighting. 
The seria! digital video Signal from the 
camer is analysed by the processor which 
identifics the individual markers, measures 
their position to sub-pixel accunicy, an! 
reads their barcodes (Figure §). The 
foreground camera's zoom unc focus are 
measured by conventional sensors, and this 
information is multinlexed onto dre 
auxiliary camera's signa to the processor. 
Setting up is reasonably siraightiorwarci; 
anc need only be done once if the markers 
are gich mounted. The position of each 
markec needs to be measured to an 
accuracy of = 1mm. But this is nor as 
daunting as it souncis because they necd 
only be set to within 10cm; then the 
ausdliary camera is moved! around the 
studio anu the processor analyses the 
| images and refines the measurements 10 
the necessiry accurncy itself. The markers 
should also be mounted at varving heichts 
| to maximise perfornuince: And at féast four 
| markers nust be within the image for 
suf®cicnt positional zccuracy: 
For ihe production version of Free-D the 
wtuniliary camera has been reducec! to a 
| smiall cube thar fits on wp of a foreground 
camera. The launch will be anvtime now: 
and, aeain, will be Irom Radamec. 























Small hand-held cameras with bright LEDs around the lens. 


Ceillng markers. 


While the technology continues ro 
improve, the actors and camer operaiars 
are suill faced with a largely bare studio that 
somehow has 10 be navigated. All nioves 
are rehearsed, with the benefit of planning 
soffwane that can print Gut camera 
positions and floor plans — or just 
cardboant mouels. But without:same 
guidance avoiding the invisible would be 
well nich impossible. For 2 simple ser chere 
can b¢ simple marks on ihe Hoor An 
alrermative is to shine a blue Jight on the 
floor to show the next position. Or. more 
compreliensively, project an inrage of the 
set on the floor. Although, with chromakev 


Figure &, Image of cetling markers 











in use, neither aid can be very bright. Onve 
the actor has found his way around iris 
possible to ‘touch’ virtual objects. This 
requires the keyer to be informed of both 
the depth of the virtual set ancj the real 
depui as seen by. the foreground camera, 
Ant, of course, the position of the actor | 
(currently achieved by wearing infrarex! 
transmitters}. But ts accuracy is limited. 

The suggestion chat eventhing will be 
virtual in the furure — Aor just the locations, 
but aiso the actors — delichis some ani 
anpals others. kt probably will came about. | 
But the necessary realism is nat going 10 he 
easily achieved 
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Write to: 





. ‘Electronics 
mus and Beyond, 
A mail your P.O. Box 777, 

views and comments to: Rayleigh, 


AYV@maplin.demon.co.uk. ‘Essex S56 SLU 
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What's ina 2 Kexlak Company, namely 


? Georse Eastman, used the initial 
Name? eet ae 

letier “K’ from his wife's first 
Dear Sir : initial, The letrer ‘O" from the 


: lens shape, and the ‘DAK’ from 
: the noise made by the shurter. 
Frank H. Thomas 


1 found it interesting to read the 
repiy to Mir Grege from Air fohn 
Draper. of Kodak, in particular 


the last worcl in the final Penhow 
Paragraph ‘Origin’, I wonder if Monmouthshire. 


he knows the arigin of the 
Registered Trade Mark KODAK? =: What a pleasant piece of history. 
The late founder of the Eastman + thank you Frank for your letter. 
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However, I think that dhe 
stouvherdry battery deserves to 
have more of its advantages 
mentonecL Although its output is 
sivall, it is enouch for stancbhy 
moe fur most small CMOS FCs, 
and its cost is fow. It is extremely 
eco-friendly and completely 


Fruity Batteries? 
Dear Sir 

lenjoved Mike Bediord’s Barery 
Guide Acicle (issue 141, page 
64), and it is well worth keeping 
for future reference when 
choosing batreries. 


Seecsceceeeaaese eee seaeteeeeeceeseeaeceeseease oe eeceereaaewtsas 


Hi Fi Gullibility 
Dear Sir 
An interesting paint about sound 
quality is mised by Mike Becfurc 
(Audiophite Li-Fi, issue 130, page 
42). If vou want tc upgrade, -...vou 
can gel a sepemie GD transponto } 
replace the original...” : to be gained by upgrading a hi-fi 
¢ The CD transport, in contmast to ¢ CD rranspari? Ave we gutlible 

other system components, : enqugh to boost the 
produces 2 cligital outnu. ‘here is : manuiacturess” profits, ar is there 
nothing analogue io judge voad {really some hidden benefit? 
or bad as che digits are cither 
erect or wrong. This is an 
objective measurement. Hf correct, : 
the error checkiny ability of the 
medjunt should pick this up. 

if the same CD medium were to : 
CONLRN 2 COMpPUter Rrognaun 
rather than dionised audio, chen 


> only perfect playback would be 
: acceptable. Othenvise the 
camputer would crish when 


that does not happen. 

Mapin’s LOO3B CD-ROM drive 
will faithiully render data from 3 
CD for under £50, so what is there 


Mike Bedford replies. 


: | had exactly the same thought 
: when ! first came across the claim 
> that CD reproduction depends, in 


*¢hena+*ads+iores 


: non-toxic, and if scores over most 
: other types of baer in being 

§ 100% recyclable. The electrode 
screws can be ocused over and : 
: Over aguin, ancl the main had is 

: deliciuus with a lite cream anc 

> sugar. Much nicer dian the poraio 
: bauecy and simpler to recycle, as it 


= part, on the quatity of the CD 

: transport. In preparing the article t 
: discussed this question with a 
running the program! We allknow 2 : : 
= present a quick summary of their 

: response here. It appears that what 
: differentiates a good CD transport 

: from @ poor one isnt the values af 


: but the accuracy at which it Is 

: locked into the DAC. The carrect 
: operation of computer softyvare 

> usually doesn't depend on timing 


ec EEGEd be 


Dr. G. L. Manning 
EOE are 
Airis 
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: indeed, | do to a degree. After alt, 


Is this a Psychic 
Mistake? 


Dear Sir 


1 have been a subseriher.for 
more than 10 vears; and have 
founcl your magazine both 
infornmuttive and useful during 
this time. 1 have never before 
PUL Pen (O paper to wie t Fou. 
but feel compelled to dip so alter 
stcing the new series on ‘psycho 
kinetics’ by David Aldous. 

[am disturbed to see 2 serious 
technica) jatrrnat such ws yours 
devoting space to ‘pesuciasdience’, 
enc hope that you will reassure 
me that this was a mistake which 
will not be repeated @ note that 
Ute anicles aid nocappear ia she 
April issue, so [ assume. chat you 
were not joking!)..High street 
newsagents routinely carry several 
limes as nny mapazines devoréd 
10 the paranormal as ihey do 
rhagizines Of seqdeus science, and 
Fwould noi tke tu see the Maplin 
Electronics jouonial crossing the 
divicte. The supposed increase in 
HMiterest in such matters as PK, 
fing saucers, astrology ar the “X" 
files may reflect 2 lamentable lack 
of real science by a gullible public, 
but docs not reflect the views of 
those with a serious interest in 
science mul techaology. 

i was also surprised to note 
that you allowed the author ro 
iichtde an entire page of 
biblingranphical references to che 
outer reaches of pseudoscience, 
samcthing | clo nor recall you 
doing tor more seciaus topics. 

Graham harett . 
Rickmanswath, Herts 
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: The article/project in question is not 
> a mistake. it is in fact an honest 

: piece of research, anda 

: canstnictional project, designed 

: primarily to help prove, of othernise, 
> the existence of such phenomena, 


: The purpose of printing such a 

> detailed biblography was ta show 
: that David Aldous had spent many 
> years involved jn this field, and 

: was nat sameone who had Just 

: Started to dabble, One would hope 
: that all scientists, tectinolezists, 

: engineers etc,, would have an 

: open mind about such matters, at 
> least until praved otherwise. If not, 
> then perhaps we would still believe 
: that the sun goes round the Earth 
: and that our planet is flat. 


> Your reference to many magazines 

: deveted to paranarmal events is 

: surely an indication of the many, 
> Many people whe are interested in 

: the tapic for a variety of reasons, 

: and lam sure not all, are beflevers, 


but ase at least prepared to read 
and have an open mind abowt the 
subject. What we would Jike to do 


: is to help find a satisfactory 

- explanation by supporting the use 
: of accurate measuring instruments 
: in any investigation, tnstruments 


that in some cases may be either 
too expensive or not available at 


: all. As we know science relates to 
: measured, repeatable experiments. 
: Repeatahility fs central here. [f an 
: event only happens once, or even 


occasionally ~ do we deny its 
existence? I think not. We must 
broaden our knowledge te 
establish the truth and indeed the 
cause; Any equipment to aid that 
process will be featured in this 
magazine. - Ed. 


David Aldous will reply next month 
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: needs no recycling eauipment, nu 
> OVEN, saucepan or chip-pam! 


Rod Cook, Frame, Somerset 


> Glad yeu enjoyed the article, but |! 

: feel the shelf-life of the strawberry 
= battery may be rather limited, 

: possibly just days, unless you keep 
: it deep frozen! 
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number of manufacturers and 


the data extracted from the disk 


but the quality of music 
reproduction does. And, cf course, 
untike the value of the data which, 
as you point out, must be elther 
right or wrong, with the timing we're 
into the analogue domaim with the 
possibifity of degrees of quatity. 


> in simplistic terms, | would have 

: thought that it should be very 

: simple to derive an accurate clack 
: te cantral the transfer of data from 
: the transport to the DAC. But the 

> question of gullidility which you 

- raise Is an interesting one. [f you 

> were ta go out and buy a £2,600 

: €D transport on the basis of these 
: ¢laims alone then yés, you would 

> Indeed be ¢ulllbte. Don't forget, 

: though, that aydiaphile 

: manufacturers will anly sel} their kit 
: through specialist hi-fi shops who 

: have facilities far prospective 

: buyers to audition equipment. So, 
: although, as a technically minded 

> seader you're understandably 

: interested tn why something works 
> aS it does, as a music lover you'd 


: only pay for an Improved CD 


You may still remain sceptical as, 


: transpart if your ears told you that 
> jt was money well spent. 





December 1998 ELECTRONICS AND BEYOND Gop 












coe PART » 
_ The Entertainment Game 
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In part 4, Gregg Grant looks at entertainment 


before the wonders of the electronic age. 


introduction 

lis NO exaggeration to say that present-cay 
enterainment is almost entirely electronic. 
This, however, is 4 fairly recent 
development, for ihe word Efectronic didn't 
appear in any dictionary before 19-10, So 
what passec| for entertainment before the 
wonders’ of che elecronic age? 

Untii the tur of the present cen, 
‘entenainment' was hardly a massive affair at 
all. “Fruc, there were fairly crowded public 
events such as Derby Diary, the larger London 
theatres and Music Halls and — of course — 
the odd, illegal bare-knuckle boxing contest. 
In general, entertainment was a small eroup 
or individual! affair. However, all thar 
changed when technology became involved. 


+ 
a 


The Cinema 


Moving Pictures or the ‘Cinema’ — iliustrated in 
figure one — was first introckiced in 1995, and 
would indicate the way ahead in enterminment 
for che new century: The word is an 
abbreviation of Crrematoantph, trom the 
Greek Arrenia meaning mation. The 
expression 'Moving Pictures' is a ver American 
and ‘or Canadian phrase for the latter term, 
now universally abbreviated! to ‘Mavies.’ 

This early form of mass entertainment 
introduced # number of new wonls and 
phrases into the language such as Arrisreated 
certoon, Close-tip, fade-out, Feature, Film 
and Sceweario. As the century aod 
technology progressed, considerable 
improvements were made in cinematic 
techniques. The first major improvement 
was the addition of sound, synchronised to 
Lhe moving images, Electronics had entered 
the entertainment business. 

The first ‘movie’ with synchronised sound 
was The jazz Singer a ‘talkie’ that created a 
sensation on its opening in 1927, Among 
the equipment needed to provide this form 
of entertainment were Projectors, Reels and, 
of course, Screens. 
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The act of going to see this form of 
entertainment in itself sparked off new self 
explaining compounds such as Picttiregoer 
Picture House and Picture falace as well as 
siniply The Pictures. This last —in its day— 
was the equivalent of today’s more ironic 
felly, when referring ta TV 

The majority of diese pictures houses had 
exotic, foreign-sounding asmes such as 
Gatmoit, Odeon, Trocadero and Astorict. 
How were they arrived at? Odeon was 
derived from the Gréek Odefone, meaning 
an amphitheatre. The name had heen 
suggested to Oscar Deutsch, the film 
promoter, who subsequently founded the - 
Odeon Cinema chain in 1930. Gaumont on 
the ather hand was anouber classic example 
of a Coniman Worl being derived from 2 
Proper Name. Leon Gaumont was‘ late 


. Minereenzh century French film: pioneer, 


who founded the Gaumont Company: 
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Trocadero, originaily, was a fort near Cadiz, 


in southern Spain. which had been captured 


by the.French during the revolt of 1523. This 
victory was Ister celebrated by the building 
of an enrerminment centre on Paris's Place 
Trocadero. The name shortly crdssed the 
Channel with the building of the music hall 
in Piccadilly Circus called, rather grancily, the 
Trader Palace of Varieties. 

Astoria was another example of a Common 
Word being derived from a Proper Name, this 
ume ihat of the fabulously wealthy American 
Astor family This particular name was chosen 
for its obvious association with wealth, 
distinction and a sense of style, as indeed 
were the other names given to movie 
theatres such as Ritz, Savoy and Regal 

The sound system that had been used in 
The Jazz Singer was the Vitaphone system, 
which had been d@&eloped by Warmer 
Brothers in 1926. the Teentieth Century lox 
studios had also been working ona sound 
system, which they termed sMorferaie. 

They first used this develanment in i927 
to record the reception for the American 
aviator Charles Lindberg, and a speech by 
the Italian dictator Benito Mussdlini, The 
success of the system led the studio to 
create Movierone News, to make regular 
sound newsreels. Their creation woul! 
enjoy considerable success until the acivent 
of TV broughr the world’s news into almost 
every living soom on dhe planer 

It was in the film image iiselfthat the 
major developments took place. producine 
a number of new words which have fone 
aco entered! the mainstream of our speech. 
One goad example is Cinentascope. 
Invented as lang ago as 1928, by the French 
physicist Henn Chrétien, this is.an 
guunorphic process, fom the Greek 
anamorphoun, meaning ‘to iransform.' It is a 
wide screen projection which an image of 
approximately mwice the usual width is 
squeezed into.a 33:mm Irame and then 
screened by.2 projectar having a 
complementiry lens. 





Figure 1. A early advertisement for the new form of entertainment —- the Cinema. 
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The ‘Ryentiedh Century Fax Corporatian 
acquired the rights to the process and 
introduced it to cinemas in. America in 1953. 
The system hart heen isnored until che 
increasing incursion of TY into filmy production 
in the 1950s had threatened cinema audiences. 
An early indication of just how poweriul 
electronic eniertainment would became! 

The system uses a three-track stereophonicé 
sound system, and other film soudios use 
hasically similar processes under different 
names such as Superscope and FPasavision. 

fechnicolorer on the other hand, as a 
process for colour film, has become so 
common that nowadays iris rarely heard of. 
Perfected in 1932, technicolour was 2 process 
which used dye transfer techniques to 
produce colour prints. A beam-splitting opiical 
cube, combined with 2 camera lens, was used 
to expose three binck and white films. 

The Gehi bearn was split into three paris 2s 
it entered the camera, one beam favouring 
the red area of the spectrum. the second — 
say — the blue area and the third the green. 
Each image was captured simultaneously on 

2 separate band of black and white film. The 
three strips were then. developed separately 
and, after printing, were passed through their 
appropriate cofoured dyes. When laminaed 
rovether, they gave a tolerabie representation 
of natural colaur. 

Crnerqua is vet another liree screen 
presentation sysiem. Invented by the New 
York phoiographer Frederick Waller, it uses 
either three separate 35mm projectors or 
one 70mm projector to prexiuce an image 
on a large, deeply curved screen. The first 
film macte asing this technique, ‘This Is 
Cincrama, was scoccned in New York in 
1952. Another cinematic introduction at uhis 
time was ‘Three Dimensiona? projection, or 
simply 3-B. With this sysiem cinenia-goers 
had to wear special polarised spectactes, 
and so its popularity was brief The 
expression however, especially in its 
abbreviated form, is sill much used. 

It was with the further development of 
electronics however, that the future of mass 
enteruiament lav. And this furure began 
with the Phonograph or —as it was known 
in Britain — the GranmropPone. 


The Phonograph 


The original phonograph was invented by 
Thomas Edison in 1877 and was the. 
beginning of Acoustical Informazion Storage; 
or AIS. A decade later the German-bom 
American inventor Emile- Berliner had 
improved Edison's creation out of all 


< recognition. He replaced the original drum 


and up-and-down needle with 2 flat disk and 
a stlus which moved from side to side in a 
spiral groove. Berliner gave his improved 
record player the trademark Gramophone 
in t894. This macdemark became generic for 
phonogmph in Britain. 

In time, Berliner’s small company became 
the massive Victor Corporation, which 
began celehrity recordings on its Red Seal 
Jabel from 1905 onwarils. Such were-the 
prestige of these recordings that they 
influenced the corporation's other 
products. One result was that the Verrola 
became as generic 2 name for the 
phonograph in Arteria, as the 
gramophone hal become in Britain. 

Over the last cenrorv the equipment in 
this field has hecome incressingiy 
sophisticated and, as a result, has mace the 
general public aware of words such as 
Stercopbonic and Ouedrophonic. Added io 
this are such technical terms as Tir-ee/e); 
Woofer, Tape Deck, FourCharnnel and 
Reelto-reef and Crossover Network. 


Broadcasting 


The introduction of raclio broadcasting 
brought another tranche of new, or 
mexlified, words into the lLinguage, Retdio 
iself, in the sense of a receiving station, 


‘dates from around 1925, although radio 


communication hid been an establishecl 
method af sending and receiving 
information for over 20 years. 

Since many of the tennis from radio 
broadcasting were applicable in the later 
development of TY a common vocubulary of 
brozdcasting developed. Among the 
technology's many aciklitions to ihe mother 
tongue are Aerie, Antenne, Broadcast 


"MAPLIN GIFT TOKENS MAKE THE PERFECT GIFT! 


Tokens ‘are ‘available from all Maplin Stores in denominations of£5 
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deself, Leae-in, Louclsteaker anc — mare 
recently — Solid State. This fast clual elemenn 
derivative was, initiatly at least, used to 
denote an elecironic device made of 
sermconcductor material in which current 
flow took place through the sofid substance 
rather than across a vacnun. Nowadays of 
course i's part of everday speech, heavily 
useci by advertisers, public relations people 
and ovhers, who have no idea as 10 why it 
was coined in ue first place! 

Some words such as cose, 
Microphone — frequenuy abbreviated to 
"Mic — Reception and Tiasuiiter have 
acquired meaning other than their original, 
vechnical, interpretations, More receawy sill 
Cable TV Antocue. Telethon and Videotape 
have become part of Use language. 

Many such words and expressions, 
although modern, bave in fact been derived 
from Latin in ihe present century. Teo of the 
NlOst COMmMeEn examples are audio and 
video. The lauer stems from zvdere, 
meaning ‘to see’ whilst the former is a 
development of audire, meaning ‘to hear’ 
Telethon is yet another compound formed 
fom avo different elements, this time 7efe 
and Wearathou. 

Ic usually denotes a iengthy programme, 
broadcast for a express purpose, such as 
raising monev for charity in Brivain or tor 
Pubtic Service Broadcasting in America. 

Teleprompter and Autociue began life as 
trademarks, che former American and 
Canadian, the jater British. As their names 
imply, they are elecironic prompiing 
devices, where a prepared scripr is enlarged, 
line by line, for the speaker or announcer. 
They remain unseen by che viewer. 

Flectronic technology is so pervasive, 
currendy, thac some of its descriptive words 
and phrases have assumed the stanus of 
Buzzwords. Next month, well look into this 
world of near-alternative language, in an 
attempt to discover how — for example — 
technical terms such as fput came to mean 
something rather different than an RE, IF or 
AF injection signal. | 
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SINGLE CHAN \ 
ED CODE LOCK 
TRANSMITTER/ RECEIVER 
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Construct from a kit or design and build fron: scratch 
using cannibalised components? Here Stephen Waddington 
tries the kit route as he builds and reviews the Velleman 
Single Channel Infra-red Code Lock Transmitter/Receiver: 














Figure 1. Block diagram of the transmitter 


Set Cade 


Infra-Red | : | vee 
Receiver LED Filter py Pre-Amplifier | Demodulator 
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FEATURES | 
Single channe! coded 
infra-red link 


ores ascsee =ealtee Prrretesrttttterscts - 


Over. S, 500 
possible cades 


Se seatrererae s Peis +eat eee Pete Peers an ble ‘ Lad “eee 


Transmission distance 
or approximately: im 


rerifers sepeecee tite —. a 


40 pulse or changeover 
‘relay contact 
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| “LED OOH, indicator 


LED iidicatar: of 
réception strength 





| suspicious of Velleman kits. 
I think it harks back to my 


: ‘ve always been deeply 
| 


: days at high school. There was a 
: kid in my electronics class who 
> always. had die fatest Velleman 

: kit. I] meanwhile, had ta make 

> do with building circuits from 

> components cannibalised from 

? scrap circuit boards, buught for 


nest-to-nothing at raciio fairs. 
] was always shocked by the 


: cost of the smart kits in their 

: shiny clear boxes. Velleman kits 
: always look so professional, with 
: their silk screen-printed cases 

: and plastic moulded baxes. But 
> surely building a kis isn't what 

= real clectronics is about? 


infra-red Code 


- Lock Kit 

: Irecemly gor the chance io 

: confront my prejudices. A 

: colleague wunted an electronic 
= secuntylock to protect 3 garage 
> door. Could C help him our? As 1 


was digeing around for passibic 


> solutions, I came across ihe 


Velleman Single Channel Infra- 
red Code Lock ‘lransmitter and 


indicator 











Receiver. lewnsn't the cheapest 
option, but quicker than building 
something from scratch, offered 
over 8,500 combinations, -2 104 
changeover coniact for the: 
heftiest of solenoid locks and 
would certainh: look professional. 

The infra-red receiver allows 
both momenrary ancl latchedl 
relay outputs, hh also provides 2 
battery status indicator and 2 
signal strength indicator to 
show when it is receiving An 
incoming infra-red signal 
medicator, The transmitter 
includes a push button switch, 
transmit indicator and mo 
miniature infra-red LEDs. 

Teale! Maplin and paid my 
£39.98 by credit card, for che two 
kits (receiver and transmitter 
come 45 separate kits) and 
waited for the next day's post. 
When the kits arrived they were 
each packaged in their own clear 
plastic bax. The transmitter kit 
contained instructions, a PCB, 
componenis and a tiny pocket- 
qype remote control box for the: 
completed circuit. The receiver 
contained largely the same, in 
this instance there was no case 
to house the completed uni. 


How it Works 


Block diagrams for lyoth the 
iransmitter and receiver are 
shown in Figures | and 2 
resnectively, There are oro 
elemenis-to the receiver, 
namely 2 pre-amplifier and a 
main PCB. The infra-red LED 
feceivec and preamplifier is 
haused withia its own earthed 
duminiun cocoon, presumably 
io fend off any nasty noise or 
stray sierutls, The main PCB 
contains the decoding 
electronics, a series of latches, 
Whe relay switch and 2 strip of 
acrew-tag connectors to facilirate 
connection ta the outside world, 

The pre-amplifier is a series of 
operiional anrplifier designed 
to filter and amplifier ue 
incoming infre-red signal and 
output the modulated dara 
sureany The transmiter/receiver 
combination uses the UM3758- 
1204 and UM375S-120A 
modulator/demodulior chips to 
handle cocling anc decoding 
respettiveh. Fhe code is selected 
on both the receiver and 
trunsmitter by making a series of 
up to nine conneéctions to earmh, 
hing a binary combination of 
up to §, 748 options. 

The selected binary code is 
mexlulaied onto the oursiding 
infra-red signal. When the inira- 
red carrier component is 
suipped our by the pre- 
amplifier ar che receiver end, 
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Figure 2. Block diagram of the receiver 


the code becomes the-input for 
the demodulator. if the‘codes 
match then the device will 
output 2 ‘high’ signal. 

A series of receiver latches 
enable the constructor 10 select 
cither toggle or momentary 
relay action for an incoming 
infra-red signal. The selection is 
made by completing the 
appropriate wire link on the 
PCB. When an infra-red signal 
containing the correct 
modulation code hits the infra- 
red recener, he output relay 
will either latch or lock 
momentary depending on the 
apuon selected. 


Consiruction. 


if you are competent with a 
soldering iron, you will have no 
problem with this kit. The 
construction of both the 
Iransmitter and receiver i& 
straiphtfonvant On the receiver 
you have to watch the polarity 
of the infra-red receiver LED, 
and vou also need to be careful 
that you don't bum our the tiny 
amplifier wansistors. The cased 
pre-ampifier sits on the main 
PCB on its own earthed ; 
footprint. A nut and bolt is used 
ic hold the small box in place. 
On the- transmitter be careful 
how vou site components, 
because the circuit board must 
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Velleman Singe Channel Infra-red Cade Lock Transmitter 
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fit within che remore consol 
hox: Unless you follow the 
instructions religiously, the. LED 
and switch will not line up 
inside the case, The transmitter 
uses a 12V cignrette lighter 
battery, although I used a OV 
power supply to test the device. 
which worked adequately. The 
barieries are un unusual size, 
bur can be purchased from 
Maplin ((G92Y), priced £0.75. 


Testing 
The transmitterreceiver 
combination tikes 3 couple of 
hours to build. Once completed 
YOu must ensure that che code 
on ihe ova PCBs matches prior 
iO resting, As artificial fight 
contains 2 large component of 
inira-red, avoid shining light 
dinectiy at the receiver. The 
specification for the receiver 
module stares thaca 127V 100mA 
supply is required..I fouorl a 9V 
Ni-Cd worked fine during testing. 
Tm happy to report that both 
circuits worked weil first time 
they were powered up. But 
then don't be surprised. The 
Velleman insinictions supplied 
with both kits ace verv clear ancl 
the clearly labelled components, 
coupled with the well laid-cut 
PCBs means thar it woukl hive 
been difficult ta make an error. 
Under test, the uminsmitter 


Code 


VF8OR 
VFBIC 


Cost — 
£24.99 


£24.09 
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functioned 10 a distance of 
5.5nu This was later increased 
to 6.5m using the correct BV 
battery for the wansmitter, and 
likewise a 12V power suppiv at 


: the receiver end. There are a 
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couple of incdicators on the 
receiver that can be used to 
help test the receiver and 
transmitter combination. The 
on/off indicator show when che 
power supply is good, while 2 
sepamte LED indicates signal 
strength. 


Evaluation 


The momentary latch was ideal 
for a solenoid datchec! Yale Jock. 
1 built 2 low-cost power supply 
for the receiver and mounted ic 
dongside the main PCB in a 
die-cast box. The same supply 
also powered the receiver. The 
goad news oo che transmitter 
iront is that you can purchase 
the kits individually. My 
colleague has made up three 
transmitters, one for each of the 
people that need access to the 
protected garape door. 

So have I over come my 
prejudice? In short - i think so. At 
almost £40 for the wansminer/ 
receiver combination, the 
Velleman kits are expensive - bur 
not thai much, 7] reckon vou 
could save maybe 50% by 
purchasing the components 
individually: And that doesn’t 
include the PCBs or the 
transmitter case. Velleman kis 
may cost a lide bit nore hut 
they are high quatirng have a 
professional finish and bes: of all, 
are steaighiiorward 15 construct, 
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accept: thle. The flexihilicy of the Wein bridge 

and it's easy frequency adjustment by means 

ofa simple dual-eang linear potentiometer, 

nov fed to the consideration of perhaps 

being able io utilise other frequency minges 

in the mid to high audio bancl, Experiments 

using a smalt foudspeaker and microphane 
were successful anc it was tlecitted 16 
designin this feacure to enhance 
experimental flexibility, Adroiued|y, his 
mitkes the design of the P-K Trainer 

me . more complex. but it is intended to he a 

a@@ vesearch and experimental tool and not 

Cem just anoiher ‘gadget’, A cut-down and 

" simplified version could also be built 

Fo larer, either for econoni, or for more 

A specific tasks. 
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Wein Bridge Circuit 

P: The frequency determining nervork is 
made up of what are in reality nwo inter 
locking filter circuits — 3 series connected 
high pass, and 2 paralich connected! low prass 
— both of which use identical companent 
values. Srudvins the cliagram (see eure 
23). it can be seen that as frequency fises, 
the impedance of the series-connected 
network: RCI will isl, dus increasing. 
siznal! fével at pin 3, the positive feedoack 
rerminal, whilst the paralici connected 


BART 3 ®e@~eeeees8dess 
~— nemwork of R2'C2 will simultancously fall, 
thereby causing signal level at pin 3 to Full 


In part three, detailed circuit descriptions and i SStEIcompOAcAMa@ihtes one idelical, it 
construction are discussed by David Aldous. 


Detailed Circuit 


Photo L Complete Unit 
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does nor ake much inkiginaiion to realise 
that there will onty he one frequency ar 
which a maximum level signal will develon 


shastie 


provided a satisfactory waveform and.after 


aeehiddee 


= ae upgrading the desian to use more-stable > weross C2/R2,. That frequency will be the one 
Descriptions ¢ frequency determining components (e.g. > at which both networks display equal 
Referring to Figure 2, che high power driver 3 close tolerance polystyrene capacitors). the = | reactance in C1 and C2 and also that this 
and FALreceiver/demodulator circu. This =: long-term stabiliry was also found:to be quite + reactance will be equal to the resistance of 


covers the main drive oscillator. associated 
mode switching, the high power drive 
amplifier and the ovain signal processing 
circuits. Considering the drive oscillator 
first. The T1081? FET op-amp aperating as a 
Wein bridge osciliatar produces a pure sine- = 
ware, The reason for choosing this circuit is 
that all other oscillator drivers normally 
used to drive ultrasonic transducers (the 
Orieinal desien concentrated exclusively on 
this frequency range) proved to have 
insufficient lane-term frequency stabilicy, as 
wel] as producing some of the most 
awocious and harmonic-ridden wevefonmns 
imaginable!. Most af them were basext on 
the use. of the ubiquitous 555 dimer chip or 
its variants ancl required so much 
decoupling 16 tame them, they had to be 
abindoned. Having used the Wein bridge 
oscillaior as a leaching circuit incorporting 
1 few design tricks of his own, the author 
hact several pact-built units to hand as a 
legacy of his teaching davs and simply 
completed one of chem by building it into a 
standard ‘black bax’ -— which is an 
interesting way tO acquire test gear! This 
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Figure 2a. Basic Wein Hridge Circuit. 
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RVR, The voltage across R2:C? will alsa be 
lower than the inputand it cin be shown 
that rhis will in fact be only 14rd af the 
input value. To get oscilltion, any anyplifier 
or ‘gain block’ one uses must have a extin of 
a feast three to overcame this foss. At any 
frequency above or below this, the signal 
level at pin 3 will be lower than this peak. 
The actual change in level is quite small and 
so in theory. it should provide a rather 
poorly defined frecprency point. In practice, 
since gain is dehely controlled at a critical 
level. the frequency is very accurate and the 
Stability exceilent. The other way is to 
consider chat each resistorcapacitor pair 
acts as n phase-shift newwork. R1C2 havins i 
phase lead charactenstic- hecause of rhe 
series-connection, and R2'C2 a phase ag 
characteristic, «tue to the paraflel connection 
(see later explanation of these terms). At 
one particular Irequency. these phase shifts 
will be equal, the voltage actass RIC] will 
be ar minimum, inc the voltage across 
R2.C2 will be at a maximum, chus giving 
effectively zero phase shift and so maximum 
possible positive feedback. Since positive 
feedback causes oscillation, the negative 
feedback loop formed hy R3 and LP! stops 
it from running out of control and letting 
the quiput aliemnately hit the: +Ve.and -Ve 
supply rails. The operation of this loop is 
entical ancl detenmines not only if sufficient 
vain is left for oscillation to take place, but 
exactly what level dhe output will stabilise ar 
RG/LP1 operate 25 follows: When the ouiput 
irom pin 6 rises. an increasing level of signal 


is fe hack via the +Ve feedback newwork .- 


and tends to drive the output even higher: 
(polurity isn't important at this stage}. 
Simultaneously, more signal is fed back via 
K3 ancl this tends to counteract the-+Ve 
ecdback by reducing gain, LP? now comes 
rite play: This is a small filanent lamp and 
as more current flows in che filament. the 
resistance begins to rise, thus allowing more 
negative feedback «o take place. Evidentiy. if 
the output at pin 6.then started to fll as a 
result, then less current would flow in LPI 
and so its resisrance will fall back again, ches 
fending i cauntenict this change-Tr is 
because of this inherent iendency to self 
correct the amiount of netative feedback 
applied in response to changes in average 
output fevel, that the stabilising circuit of 
R3-1.P) can conteu! sain to just exactly that 
needed? to sustain oscillation and no more. 
As all lamp flaments have a delay (called 
therma! lug) benveen the application of a 
change in current and the develapment of a 
corresponding brightness, ehis-is the 
equivalent of usidg 4 long-time constant 
filter in this position and so rapid changes in 
OUTpUt are not Observed. ln prictice, LPL 
never receives sufficient current tO actually 
light up, as the operation depends on the 
fact thar LP? displays positive temperture 
chameteristics (¢.2. resistance rises ‘as 
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current Fises). Many differen: smips are 
suttable, but one having the ratings shown is 
ttuse of the critical 
dependence of this gain control network on 
the feeclback current, the value of R3 js 
critical, Values ranging from 47Q to 120Q 
are encountered, but in order to use the 
Maplin lamps available, the value of R35 was 
derermined experimentilly at 622. 

The circuit uses two independent 
frequency determining nenvorks, ure 


a. : P 
SEPPRETH PETES EET HP eA ROTEL bea eaaeees 


selecuon of which is carried our by means 
ofa specitl signal level rel. (RLA2) 
conum@led by the panel mode switch. The 
reason this approach wis chosen is sinipiy 
to avoid the indeterminate effects of stray 
coupling and/or capacitance — panticulariy at 
high frequencies — which would ovherwvise 
accurusing 2 panel switch and wiriny foom. 
Instability was also a consideration, since 
any Change in ‘stray’ capacitance could 
seriously disturb che opér:ting conditions 
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Linear Pari of Transfer 
Curve (@60%) 


Phase Anti Co-incidence 
or Opposition 


Phase Co-incidence 


" Transfer Characteristic ('S' Curve} 


Figure 2b. Sine wave based phase detector output. 


Linear Transfer Curve = 100% 


Phase Anti Co-tncidence 
or Opposition 


NS: Ouput Polarity is 
Canventional -ve = 0° 


Phase: Co-incidenrce 


Transfer Characteristic (7 Curve) 


Figure 2c. Quadrature phase detector output. 


and rash 2n experiment. For the ultrasonic 
mode, the network C3/R3 and C4/R4+P1 is 
used. #2, the Set JOLF f= pre-set, is provider! 
to take out component tolerances and allow: 
exact adjustment of opening frequency £0 
40kHz (or whatever frequency the individual 
transducer pairs may acttedhy operate ac in 
this ninge). For che AF. mixle, frequency 
determin:tion is achieved via CU/RIUVR1a 
and C2/R2/VRib. VRla & b are the two parts 
ofa dual gang 4k7 linear potentiometer, 
whilst Ri & R2 are chosen in value as range 
limiting components to set the upper 
frequency limit. For the values shown, the 
Operiting cange is approsimately 5kHz to 
21kHz. VRla & bb form the AF wavelength 
control and are so wirect that a clockwise 
romtion of the contral (as seen fron the 
panel) increases the resistance and causes 
frequency to fall Wavelength thus increases 
in accornlince with che 1-10 scule marked on 
the cantrol, so allowing calibration. Before 
leaving the clrive oscillator, the operation of 
P2. the Distortian Correction pre-set, needs 
explaining. This is an adcition of the 
authors. kt is simply the normal offse: null 
timming conirol as used with most op 
amps af this ijpe, but the difference here is 
that it functions as a distortion balancing 
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conirol. Most Wein bridge circuits scen by 
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the author do nex use it and as a resule, can 
suffer slight but signiitcunt distonion in what 
should be a pure wavefurm. Adjusument of 
P? requires the use of 1 cod oscilloscope. 
To.set this up. simpiv observe the waveform 
al TP2 at a are display amplitude on the 
‘scope, then very careftedly adjust P2 until 
one oserves a marked distortion just set in 
on one or other peak. Stop, nate the 
position of P2, Now tue P2 in che opposite 
diréczion unul the same effect is observed 
on the onher peak. Siop, note the new 
position of P2. Now adjust P2 to. exacdy half 
war henveen the uwo pains soted. Check 
the waveform and it shoul! now be a pure 
sine wave, Phar's all chere is to it. 

Moving on now to the power amplifier, 
IC2. This is a type LIGSV power op amp. 
which is actually a general purpose type 
imencded fur use in power servo systems. It 
is needed solely Because of the incorponition 
of an AF signal range in order to drive thie 
HF oweeter loudspeaker when operating in 
AF mode. Thé output drive sigaal is se1 to 
provide 6V pk-pk (4.2V rms.) into 80, which 
caresponds to 4 power of upproximarely 
220). The choice of che L165¥V for this 
function was only mace efter investigaring 
several ailemative ouput circuibs, staring 
with the power anyplifiers used! in car nidias, 
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and discrete wansistor power amplifier 
types. Eventually, and applying aniv a basic 
‘rute-of-thumb’ restriction on layout (keep 
eventhing close ta the ap anip), the Lia5V 
produced a superb performance. Timing it - 
is faiy simple and is achieved by nothing 
more than wo capicitor (C8 & C9) wire 
directly across the power pins as close wo 
the amp as possible. CS provides HF bypass, 
whilst C9 provides decoupling arall other 
frequencies. Gain adjustment is provided by 
P3, the Ser 6V pk pk pre-set, acting a5 a 
simple ‘volume’ control. The maximum gain 
is set by selecting nwo resistors, RY & RI. che 
ratio of which, since the configuration is 

that of a non-inverting amplifier, seis the 


vain according io the fomutlac 


G= 1+ RO/RS. 
This gives a practical zain of 
approximately 1+ 2.2/.47 = 5.75 times 
where R is in kilo olims, ancl is mare chan 
enough to allow setting up the 6V pk-pk 
output with 23. Output coupling is ac vis 
C10, 470uE Signal routing i either the 
whirntsonk: transmitter, or the weeter, is 
effected by means of signal relay RLB2 ant! 
conkact set Lb 
A portion of the outpur signal is feal to 
the input of Tl. a reverse connected £T/700 
smail audio output wansformer. The reason 
for opening it in reverse mode 15 pvo-folc: 
(7) ft acts as a low impechinre input step-up 
transformer, and is thus cunentiimen from 
IC? via RIO anc PS the Ser 167iV preset. 

Gi Vorh windings are deliberately heavily 
dumped by che additian of Ril (GQ) 
across the 'ofRcia!l’ secondary and R42 
(3k2) across che ‘official’ primary, in order 
iO Batten the response over the whole 
audio anil ultrasonic band. This warks 
very well and no frequency dependent 
output changes have been detected. The 
function of TL is to act a5 2 ‘flonting’ 
reference signal injection device for the 
quadrature detector insite 1C3. The niose 
acceptable compromise level wus found 
10 be 100m¥ Serie this Om levet is 
carned oui by P4, the Set 100mV pre-set, 
whilst observing the signal at TPS. Input 
sigma! selection £0 (C3 of wlrasanic or AF 
sitmats is also effected by RLB2, but this 
ume by contact set 2. 

Tuming now io [C3, ue FMAF IC, the 
selection of a CA3189EF was not 2 problem 
and carmied the added bonus ofthe chip 
using + double. balances! quacitauure 
detector, therefore giving avo indepenclent, 
simulianenus ourpurs. The availability of this 
second ouipui then gave nse to ideas on 
how to indicate thar an object hac moved 
by more than just che small amount, 
cormesponding to the culoulatiuns set ourin 
part 1 of this article. The solution proved 
(quite simple — just count how many times 
the second output went chrough a full level 
change, each of which corresponds to a full 
phase excursigg. then adc-on the measured 
movement from the FM channel. was 
then realised tha: some form of cia-rape 
storage would be an advantage for chose 
experinients where immediate feedback 
might no. be requires! (or possible?} and so 


a way had to be found of making the signal 


recordable, The solution was to amplitude 
moxlulate an AF tone acting ¢s a ‘carrier 
Signal. This lect to the select tion Of 2 


Voltage Reached 


Output 


Cr-incidance 


Reference $1 


signal S2 


Figure 2d. Basic operation of a quadrature detector. 


transconductance op ump for this function 
ant anather Wein bridge oscillator being 
built #5 a carrier-tone generator, The idex 
wis 2 total success and] will deat with this 
in my description of che AM ant! FM 
channels, Back to IC3. The CAZIS9E is an 
Interesting chin, who's quotec 
characteristics, such as it requiring only 
sone 2uV of signal for full amplitude 
limiting. avery simple, single point phase 
reterenee signal injection method and, as. 
aiready noted, it having owo independent 
phase detectur ourputs, made it ideal for 
the job. A test rig was set-up on a Maplin 
breatiboarcding svstem and it was found thar 
some 8V pk-pk sienal coule! be obtained for 
2 full scale phase chanae. ‘This proved to be 
w very uschul feacure in that onher than 
buffering to prevent loading effects on the 
derecrar outputs, litte or no gain was 
required to drive the two processing ; 
channel electronics, all of which enhances 
ihe stability of che whole systent. 


What's Limiting? 

Limiting is the act of deliberately restricting 
the amptitucte of « signal to no more than a 
prederemined level, This is nade use of jn. 
the quadrature detector and is one of the 
fearures that makes it a more efficient phase 
detector. The quadrature detector campares 
both the reference and signal waveforms 
afier they have been converted into clipped 
square-waves. Strictly speaking, the input 
signal is. sctually clipped in the LF amplifier 
by deliberately overdnving it into saturation 
ft a very flow signal level by means ofa hith 
gain amplifier. Internal diode junctians are 
also cdoanected across the internal amplifier 
devices (1s per data on other chips of 
Similar structure). The réference sivnal is 
treated similany in the reference signal 
amplifier, hui this needs less gain as it 
operates (narmally) on the afready 
amplified IF signal from which it is usually 
derver via a 90° degree phase-shifting 
nenvork (normally a coif/capacitor 
combinition). In che authors desion, ‘this 
reference signil is instead supplied 
separaicly via TL. anct the optimum value 
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found to be required was approximately 
100m. Comparing reference and signal 
wrvefonns in this way is inherently more 
eHicient that simply comparing two'sine 

aves. With a simple sine-wave driven 
circuit, the output level depends nat oaly 
on the degree of phase coincidence (or 
ndit), but alse varies with the amplitude of 
the nwo signals and ue the extremes of phase 
difference because of théir non-linear 
warcform, thus inherently being unceriain. 
This is unsatisfactory where only a phase- 
dependent output is needed, or esseniial. 
Figure 2b shows the resulting ourpur 
transfer curve of a sine wave-based phase 
detector. The most linear portion of the 
curve extends only for about +60% of the 
tatal characteristic. This is fine lor cadiv, 
where the frequency deviation fits within 
this partion of che curve, but not for ather 
purposes like ruc phase comparison, where 
accurate output is necded aver che whole 
13” range. Any attempt to use the curve 
shown beyond about =60% will resuls in 
severe distoriion of the output. 


What's a Quadrature 
Detector 


The quadramre detector comes inia its awn 


in terms of elfigency and linearity asa” 


phase detector, since it is really comparing 
Iwo square waves, both of which have fixedl 
amplitudes and are compared in all four 
quadnints. fk is actually only comparier the 
truce arca of overlap and the resulting 
output will now bave the transfer curve 
shown in Figure 2c. his could also he. 
consideredt a '7 curve, since it more 
resembles a Z than an S. ic also shows that a 
linear inpuyoutput relationship is 
maintained over the full 18? degree 
maximum range, the ourpur filling (or 

ising) sharply ai the fall-oif points where a 
new comparison starts. The ourput polarity 
can be reversed simply by the use of an 
inventing amplificr. The very large nurput 
(SY pk-pk) avatiazble is due io the high-level 
of unptification given to both reference and 
sigma frequencies to drive the 





dipping -‘squarmyg circuits prior ta 
comparing their phase. The ‘averave’ ci: 
component of the compared aurnue is often 


: used for frequency correction purposes in 


arder £0 maintain focal asciliator flock when 
receiving a station, whilst the alternating 
camponent is in fact the recovered 
frequency modulated audio, i a clauble, 


? balanced, quadrature detector, most if ant 


all of the comparing circuitry in the chip is 
doublecL which results in neo equal 


> amplitude, simultaneous outputs. This ape 
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is used in the CA31S9E chip, which makes it 
possible ig dedicate cach output io a single 
task and to optimise compunent values for 
those tasks, one in the AFC Function, the 
other to recovering rhe demodulated audio 
signal. In the authors design. full acbantage 
of this dual ourpur has heen taken. hence 
the min channels of AM and FA siznals, 
which when the data from each is combined, 
can give not only information on which way 


an ohject may be moving, but also how far. 


even though any movement may exceed ibe 
very sensitive measuring ninge available 
from the FM -channel alone. 

i is at this point the author would like to 
throw out 4 challenge to other Mectrovics 
Ard Beyond readers. It is uais: Given that 
the AM channel will give one full cvele af. 
output. for each full-range movement of an 
object, also thar the FM channel will give 
information on which way (towards or away: 
from the sensing heaci) an object is moving, 
and the measured distance before anather 


measuring cycle is stated. then the task is 


1O devise 2 wiy of combining these wo sets 
of cata 10 give tt readout (your chaice of 
formar) of this information. Bear in mind 
what was said in part pwo, abaut che way in 
which the sensitivity of the unit wus four 
times greater than originally envisaged. 
Several salutions are passihle, including 
software-based ones. All however, will requine 
a small amount of hardware. The editor and 
the aushar would like to hear of your 
solutions with 2 view ro possibly publishing 
the best onegs). the aurchor has his cavn 


ideas. but this interactive approach may tum 


up some novel solutions — so go for it! 
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Figure 2e (i) Baste full wave 
rectifier analogy. 


Figure 2e (ii) Ful] wave 
Dridge analogy. 


Figure 2e (iJ) Double balanced 
bridge analogy. 


Ng 


Reference Signal 


Figure 2e {Iv} Double phase 
detector analogy. 


Basic operation of a 
quadrature detector 


The basic operation of a simple quadrature 
detector can be simulated with the circuit 
shown in Figure 2. The mvo switches 
represent the reference and input signal 
sources, whilst R ane C form a law pass 
filter. {f one switch is off and the other on. 
no ourpte will occur [Flhoth switches are 
on, ihen maximum ouput will be present. If 
both are operated cyclically ar che same 
speed, and at some point they are both on, 
then C charges up (integrates the output) to 
a level dependent: on the time constant of R 
afd C, atso the degree of overtap in time 
(phase). Longer overlap periods give greater 
output, whilst shorter periods give less, thus 
the output is proportional (very roughly) to 
the degree of phase ca-incidence involved. 
The quadrature detector uses electronic 
switches (e.g. semiconductor elements 
firinsisiors|) and is dus more 
sophisticated, but not fundamentally 
different in action. 

In summary, 2 quadrature detectar 
detects phase differences by comparins 





3 input and reference waveforms after ther 


have etch been converted to a constant- 
amplitude, square wave format and thus 
gives an output which is proportional only 
io the degree of phase coincidence. A basic 
quadrature detector is actually a kind af 
high-speed switching circuit. it is roughly 
analogous in function to a simple full-wave 
rectifier using a cenire mpped transformer 
and giving only a single output as in Figure 
2e(i). A balanced quadraure detector is 
roughly analogous to a full-wave bridge 
rcotificr as in Figure 2e(it}, in that it 
operates on all four quadranes of the input 
signaland is thus more efficient. whilst 2 
double, balanced quadrature detector is 
roughly analogous to feeding nwo bridce 
reciifters from the same source as in Fizure 
Ze(ili) in onder to obtain owo (relatively) 
independent outputs: The reference signal 
is common £6 beth céicction circuits. Fone 
fits a centre ap to the transformer. 
secondary feeding these bridge rectifiers us 
In Figure 2e(iv), it is then possible to inject a 
reference signal in series with this centre- 


tap and each rectifier circuit can then 


crualiy perform 2s 2 phase comparatost It's 
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one possible way of producing a simple, 
sine-wive phase comparator, and has 
actually been used in some commercial 
circuits requiring this function. 


Frequency Modulated 
Output Circuit 


The irequency mextuhited signal processing 
channel, see Figure 3, takes the Guiput 
signal from pin 7 of IC3. This ouput is the 
ane nanmally cecicated to AFC canuo! 
when IC3 is used in its normal role: of an FM 
nidio IF and cemeodutacor chip. In the. 
author's design, the. nonnally long time- 
constant applied here is modified into a five 
pasition switch selected arrangement to 
allow the output. response speed or 
damping, 10 be opimised for different 
expenrnents. If only slow movements are 
expected and any rapicf Huctuations are 
present, due to (sav) the unit's sensitivity 20 
very small vibradions. then position 1 would 
be selectecL This places # uF capacitor 
into circuit, chus creariiy: 2 tony time: 
cons.ant filter. H small und rapid movements 
are being examined, chen position five 
would create a much shorier tinie-consiane 
Alter. The intermediate positions allow 
oer settings 10 he tried so as to optimise 
the experimental set-up, IC4a is one quarter 
ofa TLO?§ quad FET op-amp and functions 
as both 2 buffer amplifier anu inverting 
amplifier. In fact, since the required ourput 
at pin 1 is less than the level available fram 
1C3, it has a pain of less than unicy, The cain 
is Set by PS, the Set Deviation pre-set and 
this is adljusted to give 2 = kHz frequency 
deviation above and below the cenue 
frequency of the channel output centre 
frequency of 2kHz. (C4b is also 2 pan of the 
same quid op-amp and functions as a unity 
gain de amplifier with its inverting input fed 
vith an adjustable bias voltage to allow the 
output of IC-ic to be offset positively from 
the ‘phantom ground’ level of -+3.76¥ which 
is actually taken from [C3 reference valtage 
ourput, This bias voltage is provided hy 7, 
ithe Set {OV Bias pre-set, which is buffered 
by iad anct is adjustcd to give exactly 10V 
at TPLO, the input of ICS the NES6GN 
valage controlled! ascillacor which provides 
the channel output signal. 1C5 is actually a 
single chip function generuor, which is also 
characterised as a highly linear voliage 
conuoiled asciilttor, lence its use here. PS 
is the Set Centre Frequency conuol. The 
setiing up of this channel requires that DIL 
switches DS3 and DS be placed in their set- 
up posidions. Adjusimenit is first niade co P7, 
the Set 10V Bias pre-set, 10 give LOV at TP1O, 
then P&, the Set Centre Frequency pre-set is 
adjusted io give exacily 2kHz at TP, 
Finally, DS4 is set to its next position and a 
dc voltage of alternately +4V is injected 
between P2 & ITP3 Gin 8V pk-pk 1Hz 
Square wave may be used instead) anil PS 
adjusted to give a = 1TkHz shift at TP11. Ar 
this paint, ?6, the Set FSD pre-set. may also 
be adjusted to give +/- full scale deflections 
on the centre zero meter. The output of ICS 
is buffered by the complementary emitter 
folluver pair'of transistors, TRL & TR2. 
These remove any loading on rhe output of 
TRS and as the signal is a square wave. no 
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Figure 3. Frequency modutated channel, 
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Figure 4. Amplitude modulated channel}. 


crossover compensation is needed. R20 is 
there simply to provide a discharge path for 
the ourput coupling capacitor at switch-olF 
(See figure 5) and plays no pan in the 
operation of the circuit. When set up is 
completed, DS3 and DS4 are renumed to 
the operating positions shown. 


Amplitude Modulated 
Channel 

The AM signal processing channel, see 
Figure 4, uses a Wein bridge oscillator as a 
catier tone generator onro which channel 
clita is'amplinude modulated. ICG is-2 TLOS1 
FET op-amp and functions in exactly the 
sane nuanner as thé Wein bridge osciflatar 
described in Figure 2. The component 
values are adjusted to give a frequency 
range of about 363Hz to juse under 1kt kz 
and the frequency is manually set by 


Moduloted 





adjusting VR2a and VR2b, Adjustment is at 
the operators discreiion and a wide range of 
‘musical’ tones can be set up 10 ease 
listening Eauiowe, The main difference lies in 
the fact that instead of a phantom cround 
being set up by 2 balanced pair of resistars 
as for the range oscillator circtiit, this makes 
use of the +5.76V de reierence voluige 
orovided by [C3, the FM 
demodulator/detecior chip. The reason is 
that reliable, symmctrical amplicude 
modulation of this tone can only be 
achieved if the zero voltage line 
iemmperature iracks accurately the second 
output fom pin 6 of 1C3. Although the 
circuit Would operate, any clunges in suppiv 
voltage would introduce unbaiances in 
operation of the modulation chin, IC7. To 


: avoid channel cross-modulation, the + 5.76 


volt reference voltage is heavily decoupled 


: by C27 and C28 (4704). In operation, the 


Symmetry 
P4i 
100k 


Aft! O/F 
if TLO74 


Set—Up Signal 
av P—-P (i 0Hz) 


signal fron IC6 is fect via PI, che Carrier 
Anplitide pre-set and its assochtect limiter 
resistar R24, ta pin 2 oF IC7, A CA30S0F. 
lransconductance ap ump. A DC bits is:also 
fed to pin 3 of 1C7 via R27 from Ps, the. 
Spumnery pre-seL. PL is usecl to set up 
equal amplitucte “++* anc *-" modulation 
envelape areas. Note that the wpe af ap- 
amp used here does not necessarily 
produce an ouput voliage, ut rather an 
output current, which is proportional to the 
voltage difference berveen the two inputs 
and is called the ‘transconductance transter 
characteristic’. The 1000 resistors from éach 
input to ground ensure thar only very small 
voltage differences can appear at the inputs 
and, in effect, both inputs remain virtually at 
pround porential. The ourput of ICT is fed 
Via R31 (220k) 19 ube inverting input at 
IC42, which functions as 2 unity gain 
inverter and also is part of the TLO74 -quad 
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opamp, ure rest of which is used in the FM 


functions a3 an amplitude modulator. With =? switch DS2 into the set-up position. Wik no 
signal processing channel. The other input 


the component values shown, modulation is: input to JP-f. this results in a steady gain in 


sd bbasad he 


to ICy is a gating signal. This is applied to ? approximately 96%. Increasing R29 will : IC7 and P/0, the Carrier Amplitude pre-set, 
pin 5 and can be used to vary the gain of i reduce this level and some constructors : should be adjusted to obtain a 4V pk-pkk 

the circuit, either by 2 fixed amount : may wish to do this. Very roughly, if R29 is : signal at TP13. Ifasine-wave signal of SV pk- 
depending on the DC potentil, in which ? doulted, then moxlulation should decreasé =; pk and about 10Hz is injected into TP13, 
case it can be usec as an electronic : to around 50%. The nvo back-connecied > then the ourput.at TP23 should display a 
atienuator or variable gain anrplifier : diodes in series with R29 allow offset levels = | near 100% modulated waveform of 8V pk-pk 
depending on the exact potential applied. IFoo: in the chip to be overcome to avoid : amplicutle. When completed, DS is rétumed 
an AC signal is fed to this pin, as in the © distortion of ihe modulation envelope. : to its original seating and the creuit is ready: 
authors design, then the gain varies in i Setting up the circuit requires an : to operate. This completes the description 
sympathy with this signal and the chip : oscilloscope and is effeceed by placing DIL == and setting up of the AM channel 
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Power Supply and Audio 
Amplifier/Output 
Dealing with the power amplifier section 
first, as shown in Figure 3. The wo auteclio 
Signals from the FM and AM. channels are 
fed to the. owo halves of # stereo audio 
amplifier chip, iC8a &.IC8b a TDA282245 
chip via the coupling capacitors C34 & C45, 
attenuator network R35, P13, & the volume 
contrat VR3 for che AM channel, and R38, 
P1S and VR4 for the FM channel, also 
function switch $33 & $3b. [C8a is the 
Ourput amplifier for the AM channel, whilst 
ICab performs the same funciuon for the FM 
channel. To facilitate flexibilin, both signals 
are switched vin $32 & S4b, so thar che 
output Obtained can be either AM only, FM 
only, or bath simultaneousiy (Dual 
position). In the EM channel, an additional 
circuit is used (o reduce the high harmonic 
content of the square wave signal. This is 
C42. a 226pF capacitor connected as a low- 
pass filter. Bath outputs are available on 
phono sockets, SK3 and SK4 for AM and 
SK5 and SK6 for the FM channel, SK4 and 
SK6 ure the line-out sockets and when 
ervthing is opening normath, 100m¥ 
should be available to drive an external 
amplifier. or to feed ta 2 tape recorder. Nore 
that these levels are set up by P/3, the Set 
f0QnV pre-set for the AM. Channel and PL4, 
the Set 100 mV pre-set for the FM channel. 
In the case of the-AM channel, the output 
should hé set to-give 50mV with no signal 
applied to the modulators, IC7 (DIL switch 
DS2 in Set-up position), This cises 10 100mV 
on application of a test signal to IPS. 
Output sockets SK 3 & SK.5 are provided io 
five access (0 the mew dara from each 
channel and are full-level outputs. 

The ovo amplifiers inside iC8a and ICSb 
share a connmon power feed and in the 
authers design, this caused a problem 
which was only solved by chance. The 
authorcould not get cid of an annoyine 
output of the carder tone from bath 
channels. On investigation, it was found that 
the Ve return fram Pin 4 of 1C6, the AM 
Camier tone oscillator, had been cannected 
into the earth line from ICS. Removing this 
link and trinsterring it directly co the main 
ground plane stopped this conrpletely: 
Moral. never fer any oscillator witing near 
vour amplifer earth return! The anly 
remaining em is the output switching 
carfied our by the three jack sockets. SKS is 
a stereo headphone sacket and allows 
plvare listening. The switched outputs of 
this sackei are each taken separately to nvo 
further (mono) switched sockets, the 
contacts of which are'so arranged that an 
internal speaker is connected ro each 
channel in the: absence Of any plug: being 
insenedL Speaker impedance is 64600 and 
headphone requiremenis are the usual 160 
per channel. External speakers can be any 
impedance from $ Ohms to S0Q. Gain of the 
tivo amplifiers is fixecl and only required the 
use of cipacitors C37 and C38 to operate ar 
maximum gain. Outputs are capacitively: 
coupled via C43 and C45, whilst dhe ouputs 
are stabilised by the Zobel neavorks 
(C3@:R36 & C4037) across each output. 
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The Power Supply 

This is 2 conventional design using an LM 
3177 1A regulator in 1C9 position. The 
circuit is perfecily srandarti and P72 is the 
Set /2Y pre-ser. NB: Before setting up the 
unit, all ICs except IG9 anc 1C2 should be 
removed, then with P12 set to give 
Minimum output (slider towards OY end of 
wavel), and a DVM on a suitable range 
connected to TP14, rurn on the power and 
adjust P£2 until exactly 12V is observed at 
TP1+. Use of the LM317T was dictated by 
the need to keep output voltage constant 
despite loaddine variations. The input to the 
regulator is via 2 bridge rectifier/capacitor 
cambination and is designed io operate on 
a wide range of supply voltages. The ciption 
gives ihe anticipated range of voltages from 
Which the unit will operare. 


LED Circuit 


The iront panel LEDs rexjuire a lice 
explanation. LDI and 1.D2 are the mode 
indicators for ultrasonic and AF operation 
respecinvely. LD3, LIM, LD5 & LDG are the 
cursor indicators and apply co the avo 
volume controls (VR3 & VR4) respectively, 
also the AV Tore and AF Wavelength 
controls. In operadon. the unit may 
sometimes have to be operated in a totally 
darkened room and so a LED on-off switch. 
S4. has been provided. Power for the LED's 
is taken from the 12¥ liae and is via R33 for 
the. mode LEDs and R34 for the cursor 
LEDs. This completes the clescniption of the 
power supply. 


The Sensing Head 

This part of rhe system, as shown in Figure 6, is 

deiachable and can be opened in. avo wavs, 

1 it can be plugged onto the back of the 
main processing unit and is held chere by 
means of 2 rultber strap. This allows the 
unit 10 function 25 a compact single unit 
for simple experiments and also 
tespng/seriing up. 

2 Itean be connected io the main 
processing unit by mans of a 16 foot fone 
extensiint cable; This enables the sensing 
head to be placed in a different 
environment to that of the processing. 
unit and also allows fully screened 
operition should the need arise. The 
circuit 15 very simple and consists of 2 
sterep preamplifier IC10wvb, rpe 
EM487N. This functions as a head pre- 
amplifier with [C10a acting 25 the 
ultrasonic channel amplifier and IC1TOb as 
ihe corresponding amplifier for the AM 
channel. Gain control for the twa 
channels is by means of pre-sets P15 ancl 
P16, Overall gain is set by the pair af 
resistors R38/R39, plus the gain in 
feedback, P15:& P16 are Set Gain pre- 
scts £0 optimise the channel sensitivity. 
Overall gain is therefore set at.3.5 

Output from the ultrasonic receiver, R, is 
coupled direculy to P15, the Ser (2.8. Getiz 
pre-set via a short Jeneth of miniature 
screened cable. P15 is 10k and chis presents 
an cpiimal vulue foad tp the receiver. 

Coupling to pin 8 of IC10s is via C45, a 470 

nF miniature block capacitor. The ulurasonic 

iransmiter, T, is fe! directly from pin 2 of 
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Figure 7. Pin-out LM387N. 





PH], the 9-0ay D-connector pluy. via a 
separate feed line selectect by RLB? in the 
main processing unit. The AF side of the 
sensing head is made up of a small, 8Q 
tweeter loudspeaker, used as an AF 
transmitter, which is driven from pin 6 of 
PLi via a separate ived line also selected hr 
RIB? in the main unit. The ultrasonic 
Transinitter share # common return line on 
pin F of PIL. This return line is taken back 
vis. 4 sepantié fead in the extension cable 
and terminated on the ground plane close 
to SKI, the corresponding 9-way socker. 
This is done to avait! spurious signal 
coupling that would athenvise occur if anky 
the screen of the extensivn cable were usect 
The screen caries the lowevel -Ve supply 
for the sensing head, anil is also signal 
ground return for both ultrasonic and AF 
signals, These connections are made io pin 
9 of PLL. Micl is a miniscure 3-erminai 
electrer inser of 9.5mm external diameter, 
and is a comfortable push-fii into the 
dlirectinnal shroud, helti there.by a small 
amount of polyurethane foam packing. The 
shroud ts actually a Weller saldering iron 
recepracle, which the auihor hanpened to 
hive available, A 3-tenninal insert was 
chosen a5 it meant that power and output 
commections could be kept separate. Power 
for the microphone is derived from the 
mia L2V line via R42 and ZO1, 4 4.7V Zener 
diceie, and this is afso the recommended 
optimum voltage for the insert. 7Di is 
decoupled by C51, 10uF to remove the 
inevitalic zener nose. Output from Micl is 
via a shart length of screened cable to C50, 
a 470nF small biock capacitor to provide dc 
isciaion for Mic] output, and thence to 
Pl6, he Set AF Gain pre-set. Coupling to 
pin 1 of IC10b is via C49, another -i7OnF 
miniature block capacitor. In operation, the: 
settings of P15 and Pl6.are no very critical 
and in the authors unit, were set ta about 
nwo thirds roration, which corresponds to 
an effective overall gain of approximately 
our. Other settings may be employed as 
Getermined by the individual constructor 
and the conditions under which the unit is 
opened. Outputs from both pre-amplifiers 
are ac coupled via C46 for the ultrasonic 
Section and CAS for the AF section. Both are 
1O2F miniature electrolviics. Feed to the 
nvain unis is via pin 5 of Pll for the 
ultrasonic section and pin 4 for the AF 
seciion, Both pre-amplifier gurputs are 
tinked co PLi via 2 short leneth of dual 
screened! cable. 12V power is supplied to 
the sensing heacl vit pin 3 of PLL. Full 
constructional details of the sensing heacl 
and main processing unit will be.given in 
Part 4 of this article, This completes the 
technical description of the sensing head 


: and also alt the main diagrams. 
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Ray Marston presents a selection of 
practical 4017B-based LED chaser or 
sequencer circuits in this special 
feature article. 


he so called chaser or 

secrencer is one: of the 

most popular ypes of 
LED-triving circuit and is widely 


| usec in advertising clisplays and 
in cunning-lieht ‘rope’ displays 
in small discos, ete. It consisis — 
in essence — OF 2 clocked IC or 
other electronic unit thatderives 
an amay of LEDs in such a way 
dha individual LEDs (or small 
vraups of LEDs) nim on aod off 
ina predetermine ancl 
repeating sequesice. uaus 
producing 2 visually attrictive 
display in which one or more 
ripples of light seen) to 
rencatedly run through a chain 
or amin 2 ring of LEDs. 

The 4017B CMOSIC is 
probably the best known wu 
most Widely used LED-iriving 
IC usecl in chasersecuencer 
applications. ‘fhis urticle looks 
ata yurety of practici circuits 

| based on this particular IC. 


4017B Basics 


The 40178 js a member of the 
popular 40008" family of CMOS 
divitai ICs and can use any DC 
supply valtage in the 3V ta 15V 
range. It is actually 2 clocked 
decade counter/divider IC with 
ven fully clecoded shor ciccuit 
proof outputs that can each be 
used co direcily drive a simple 
LED display, W desired, various 
Outputs can be coupled back to 
the iC control termimatls to 
make the cevice count to (or 
divide by) any nurhber from 
two lo nine and then eirher 

| stop or restarm another counting 
cvele. Numbers of 4017B ICs 
can be cascaded to give cither 
multitfecade division or to 
make counters with any clesircil 
number of decoded outputs. 
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The 40973 is thus an 
exceptionally versatile device. 
that can easily be used to chase 
or sequence a basic LED display 
at virtually any desires! length. 
Figure ] shows the ourline, 
pin notations, znck basic 
functional cliagram of the 
40178, 2nd Firure 2 shows the 
waveform timing dizgrams of 
the IC, which incorwiries 2 5- 
stage fohinison counter anc has 
CLOCK, RESET and CLOCK 
INHIBIT input terminals. The 
internal counters are achvanced 
one-count at each positive 
transition of the input clock 
Simmal when the CLOCK 
INVHBIT and RESET terminals 
are low. Nine of rhe ten 
decoded outputs are fow. with 
the remaining output high, at 
any given time. The outputs go 
high sequentially, in step with 
the clock signal, with che 
selected output remaining high 
for one full elock evele_ An 
additional CARRY OUT signal 


Decedad outputy 


Figure 1. Outline and pin destgnations (a) and basic functional 
_diagram (b) of the 40178 decade counter/divider IC. 


CLOCK 
RPUT 
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complctes one cycle for every 
ren Cock input cycles, and can 
be-used to nopleciack 
aduitional 4017B ICs in multi- 
dene counting applications. 
Note thar the 40178 counting 
cvcle can be inhibited by serine 
the CLOCK ENHIBIT terminal 
(pin 13) high, and thar a high 
signal on the RESET terminal 
(pin 15) clears the counter to 
zero and sets the decoded ‘0 
aQuipur terminal (pir 3} high. 


4017B LED 
Driving Test 
Circuit 

The 40071 is aversite and 
easy-to-use FC and like mosc 
4OO0B series ICs) has short- 
circuit proof outnuts that 
exhibit slightly surnpnsing 
chamcteristi¢s when driving, 
LED-npe loads, Figure 3, shows 
a practisd 4097733 test circuit 
that can he used to 
clemanstrate the 1Gs basic 
sctions and output driving 
characteristics. The circuit is 
best bulit on a ‘plugblock wpe 
af breadhoard unit, in which 
components and wires ace 
simply pushed Inte the unir's 
spningconic blocks. 

In Figure:3, the 355 mer IC 
(101) is used asa variable: 
frequency usymateirical. 
squarewave generator chat 
feeds clocking signals to the 
CLK input teominal of the 
478 IC (C2). This output 
wiveform is nornmuidliy high bur 
bricth flips low once per cvcte 
anc! drives LEDS on; the 4017B's 
internal suiiching actions are 
initiated 2s uhis signal flips hich 
again and LEDS switches off. 





= 


Figure 2. Waveform timing diagram of the 40176 with Its RESET and CLOCK INHIBIT terminals graunded. 
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loosely controlled constanr 

current genennor that has ics 

short circuit output currcat 

determined By the supply voliage 

value but has its LED driving 

: i curren: value influenced by the 

ae : actual Vour value of the stage. 

> - Figure 3 circuit. when using a 

: OV-supply, Vout is zero when 

ines Cik Inhibit driving a shorted! outputs, asd 

: cundeér this condition 9V is 
developel across he OULPUur 
stace, Jour is 19maA. and 171 
is thus dissipated in the output 
stage. When. on the other 
hanct, the 9V circuit is driving 
three series connected LEDs, 

= lout is 12.5m<, Vout is 5>.635V 

: (see Figure 5), 3.15V is devcioped 

ov LDi LD2 1D3a 1Déa > ucross the Output stage. and 

ae, is : Jess than 40 mW is thus 

: > dissipated in the output stage. 

Figure 3. A 40178 LED chaser/sequencer test and demonstration circuit. : Note that most 4O00B series 

CMOS data sheets list ihe 

maximum pennitted dc power 


whearditte 


V+ (5V to 12V) 


wiabhad 


troted 


{DS “4 Externol Test Meter 
Covering O—S30mA DC 


Reset 


Ail LEDs are Red 
High—Brighiness 
Types. 





Nove thai che clocking signalis =: by opening LinkA. When load: relatively small variations in dissipation vatues of dhe 40178 IC 
fed ta the 4017B ic via : ‘is active. the load current is =; forward voltage. Thus, when ' as 100mW"per output stage anc 
cemovable Link A,and can thus; typically 17.45mA with Link B ; the current is increased from 5OimW per package, and these 
be physicaily interrupted > open or 19maA with Link B > LlOmA to 30mA, the forward fioures should be kept in mind 
whenever required, R4 and R5 = closed: the load ‘2° and load ‘3° valtage increases hy only 0.22 a 


when experimenting with ihe 


protect the 4017B's input > currents ive npictly I6mAand = antl in this case the LED chus Fioume 3 testdemonstration drcutr 
against damage when Link Ais)  : 125m respectively. Thus. + acts like 2 pure voltage (zero . | 
open or IC2's positive supply : when using a 9V supply, the : inyped:unce) loadin series with — : 
connection is broken. > load current is wpically 19mA 9; an 119 impectance: in practice, Practical 4017B 

In Figure 3, the positive ec ? when drivinga shor circuit.ar =: thisimpedance varied berween Chaser/Sequencer 
supply line & connected to pinl6 =; 12.5mA when ¢triving three i Gand 15Qovermostoithe | ge ™ 
of the 40178 IC via an external ? series connected red LEDs. The : LED's working current range. : Circuits 
muli-range de-current nicter © gmiphs of Figures fand$Shelp = Frere 5 shows the typical © Figure 6 shows the practical 
that (since (C2’s quiescent : explain this circuit action. : supply voluage versus output : Greuitora 40178 10 LED chaser 
current is nevlicsble) gives a : = Figure 4 shows the typical 2 Curent graph Usa: applies to > in which [C1 :icis as 4 variable 
direct readuut of the current : forward cunent/volage graph : each output of the figure 3 : pate clocking generator and the 
drawn by the IC's currently active: of a high brighmess red LED. : Circuit when driving different : 40176 IC is wired into the 
output loud, The 4917B is wired = | Note that large variations in 2 types of load. Note that each > decade counter mile by 
(via pins 10 and 15) in the > forward current produce i CMOS output stage-acts like 2 *  prounding its CLOCK INHEBIT 


*divide-Dv-four mace and 
sequentially cirives four seis of 
output Joads, which are nomted 
‘0 to 3". Output ‘O' takes the form 
ofa single LED when Link Bis 
open, ora shart arcuit when 
Link Bis closed. Quipis ‘Viakes = = 
the foon of a single LED, Output 
'2' rakes che fonn ofa nwo series 
connected LEDs, Gutpur 3° cakes 
the form of three series 
connected LEDs. Ali LDs are 
red high brighiness types, 

When construction of the 
Figure 3 circuit is complete, clase 
Link A. open Link 1, connect the 
meter in place, and connect the 
unit roa OV de supph: Adjust 
RVi io give a slow clocking rate, 
noting that LEDS gives a brief 
flash during each cveie, and that 
tll other LEDs or groups of 
LEY4s activate sequentialls You: 
will probably be surprised to 
note that all of the display LEDs 
(LEDs 1 to 4) Operate at almost 
equal brightness, anct that ail 
outpur loads produce mindy : 
similar current readings on ihe 
lest meter. 

When testing the Figure 4 
circuit, you can check the : Fonvard current - mA 
individual toad currents by 
waitine until the load activates : Figure 4. Typical forward current/voltage graph of a high brightness red LED. 
and then ‘freezing’ the display 
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Shari-circuit 
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Oulput current - mA 
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Figure 5. Typical supply voltage versus output current graph of the Figure 3 circuit when driving 


different types of Inad. 


(pit 13} and RESET {pin 15) 
contral terminals. The circuit 
adion is such that the visual 
displiy appears 25 4a moving dot 
that repeaterily sweeps from the 
lef (122D0) to the right (1.ED9) in 
ten disereie steps as the 40178 
Ouipuis sequentially vo high anc 
drive the LEDs an. The LEDs do 
noi, of course, have to he . 
connected ina stright Ine; they 
tan, forexamole, be arranged in 
it dice, in which case the circle 


= 
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eddebbderes 


SECC P EAA EERE Th Peed tha ediees 


will seem: © notte. 

Note that the Figure 6 circuit 
relies on ihe intemal action of 
the (0778 to limit the LED 
currents 10 safe values, and this 
circuit can thus be safely used 
with supply voltages up to 2 
pieimum of only 8¥ without 
risk of exceciling the IC's 
100m per Guiput slave power 
Uissipation limits. 

Figure 7 shows a modified 
version of the ahove circuit, in 


LES 





which 2 corrent limiting 4700 
ressior & wired in series with 
each LED to help reduce the 
iCs power dissipation toa safe 
levei. This circuit can use any 
IX: supply in the 6V to 15¥ ninge. 
Figure 5 shows a circuit 
variant in which the LEDs share 
single current limiting resistor 
(R3) and which can be used with 
réasonable confidence at supply 
vues up tw 12V maximum, 
Fiture 9 shows a possilte 


LOG tD7 tps 1Aa 


Figure 6 10 LED chaser/sequencer can be used with supply voltages up to only 8V and produces 


a moving dot display. 


V+ (GV to 15¥) 


en) 
555 


ov 


iS 


Resst 


Cf Init 


Figure 7. This version of the 10 LED chaser can be used with any supply up to 15V. 
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equinndent of this circuit when it 
is powered from a 15V supply 
and which dlustrates the 
fimuitation of the desiun. The 
action of the 40 17B és such char. 
when @ given LED is on, it 
effectively grournts the anodes 
ofall other LEDs: RS thus causes. 
he ‘olf LEDs to be reverse 
biased Because of the low 
reverse voltage ratings of LEDs, 
this:2ction Gan catise one or 
mare of the ‘of LEDs wo zener at 
about 3¥ thus eivine the resuits 
shown in the diigrins ancl 
possible causing a power overload 
in the ICS active output stae. 

Thus, when the 19173 is used 
to drive simple *1-LED-per- 
output displays in the moving 
lat mode, the LEDs can be 
connected directly ro the [C 
outputs if supply values are 
limited to 8V maximum, lnut at 
supply valiaves ereater than SY 
ihe LEDs must be connected! to 
the IC auipues via current 
limiting resistors. A variety of 
alemative types of 40178 LED 
citsplay circuits are shown in 
Freures 10 te 15. 


Alternative LED 
Displays 

The ourpur stages of the 4017B 
can source or sink current with 
equal ese. Figure. 10 shows 
haw the [C cin be used in the 
sink mate tu make a moving. 
hoie display in which nine of 
the ten LEDs are on at any 
given time, with single LEDs 
turning off sequentially; if the 
LEDs are wired in the form of a 
circle, the circle will seem to 
rome. Note that, since #l] LEDs 
CACC pt One aré on <a the same 
time, each LED must be 
provided with a current limiting 
resisiars, t0 keep the IC power 
dissipation within safe limits. 

In practive, moving dat 
displays are far more popular 
than moving hole o'pes. lf 
desired, moving dot dispiins of 
the Figure 6 wpe can be used 
with fewer than ten LEDs by 
simply onulting the unwanted 
LEDs, but in this case the dot 
will sccm to move imermitrendy, 
orto scan, since the IC takes ten 
clock steps to completely 
sequence att al! LEDs will thus 
he elf turing the unwanted steps. 

Ifa continuousty: moving tess 
than 10-LED dispkay is wanted it 
can be obtained by wiring the 
firsh eeusee) Outut terminal af 
the 4015713 io its pin 15 RESET 
terminal, as shown, for example, 
in the 4-LED cincuic of Figure 11, 
Alrematively, the circuit can be 
made Lo give an intermittent 
display with a controlled 
numberof OFF steps by simply 
taking the appropriate ane of 
the unwanted Gutpirs to che 
pin 15 RESET terminal. in 
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Figure §. This version of the chaser can be used with supplies up to 12V maximum. 
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Figure &. Possible equivalent of the Figure 8 circuit when powered fram a I5V supply. 


Figure 12, for example, the 
LEDs display for four steps and 
then blank for four steps, after 
which the sequence repents, 


thus giving a moving dot display 
= Pa Py ‘ 


wits 2 50% blank perioc, 
figure 13 shows 2 rather 


unusual and very uttructive +LED, 


>}step sequencer in which all 
four LEDs 2re initially on bur 
then turn of ane ai a time uniil 
eventiculy Gin the fith step) all 
four LEDs are off; the sequencing 
details are given in the cable of, 
Fimure 13. Note in this arcu 
thac the LEDs are effectively 
Wired in series and that the. 
basic circuic can not be used to 
drive more thun four LEDs. 

Pissire 14 shows annher 
unusual and aciractive LED 
disphiy. In this case:the 40172 
cuns through a if-step 


eeddi sb idtiovaae 


a¢epeaeee 


SPL PPR ebhes 


sequence, with LED1 on for 
stens 0 to 3, LED? on for steps 
f ta 6, LED3 on for steps 7 and 
8, and LED an for step 9. ‘The 
consequence of this action is 
that the visual displsy seen 10 
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Figure 11. 4-LED continuous moving dot display. 
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aceclerare from LED 1 to LED, 
rather than sweeping smoothly =: 
from one LED io the next. The? 
acceleminn action repeats in 
each switching cycle, and the 
cyeles repeat ad infinitum. 


40176 
Cik Inhibit 


Finally, Figure 15 shows the 
circuit of 2 -f-bank. 3-step, 20- 
LED chaser iat can be used as 
the basis of a vuriery of 


uncactive LED displays. Nore 


thar a bank of four LEDs are 
wired in series.in each of the. 
five used ourputs of the IC, st 
four LEDs are iuminated at any 
siven time. Roughly 2V are 
dropped auross each ON LED, 
giving a total drop of SV across 
each ON bank, and the circuit's 
supply volave must thus be 
greater than this value for the 
ClCUIE £0 Operaic. A greater 
number of- LEDs cin be used in 
etch bunk ifthe supply voltage 
value is-suitably increased. 

One of Lhe most scractive 
and popular LED sequencer 
displays is the ‘light rope’ ope, 
and fleure 16 shows the basic 
metho of constructing 2 5- 
strand, 20-LED light rope 
display chat can be driven by 
Whe Figure 15 chaser circuit. 
Here, each group of four series 
connected ‘step’ ourput LEDs of 
the Freure 15 chaser circuit 
forms one 'stranc of the tight 
rape. There are five strands, and 
each one must be colour coder! 
tO enable it to de connecter! to 
the correct OULPUL Pin of the 
40178 IC. In cach stranc, the 
four LEDs are evenly spaced 
apart, but are offset relative to 
the oiler four strands, so that 
there is an equal spacing benveca 
al mwenry LEDs when the five 
Strands are wrapped rogether 
(as shown at the buuom of 
Figure: 16) i form the complere 
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Figure 12. 4-LED intermittent moving dot display with 50% 


blank period. 
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Figure 13. Circuit and 
performance table of a 
4-LED, 5-step saquential 
turn off display. 
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Figure 14. 4-LED continuous accelerator display In which the pattern seems to accelerate from 


left to right. 


light rope, wihiich is usually 
thretded through a lengch of 
protective clear plastic tubing. 

Ha light pope of this tvpe uses 
a fixed spacing of (suv) five 


. 
= 


inches bernveen its LEDs, it will 
have a rotallength (tllosving for 
afew unused inches at each 
end) of about eigh: fear. When 
the display is active, four evenly 
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Spaced ripples of light seem tw 
Fun cansinuously alone the 
léneth of the light mpe. which is 
driven directly from the output 
of the Figure 15 chaser circuit. 


Resat 


ae 
Clk eee 


Figure 15. This 4-bank, 5-step, 20-LED chaser must be used with supply voltages of at least SV. 
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Multiplexing 


The hasic action of the Figure 


14 £-LED ‘accelerator circuit js 


such that the light cisplay: 
seems to repeatedly accelerarce 


fram left to rieht, taking a total 


ofien clock cycles to comple. 
each sequence. Figure 17 shows 
how the circuit cin be moctified 
i give an incermitient clisplay 
in which che visual acceleretion 
action occurs for ten clock 
cycles, but all LEDs then blank 
for ihe next nventy cycles, afer 
which the action repeats. The 
Cirouit action is as follows. 

The 4017B has a CARRY OUT 
terminal On.pin 12. When the 
IC is used in the nonnal divide 
by 10 mode, this CARRY OUT 
terminal produces oné aquiput 
evcle each time the IC 
conipietes a decade count. In 
Figure 17 this signal is used io 
clock a second 410178 (1C3)}, 
which is wired in the divide-by3 
motte with its ‘O" ounper fed to 
the base of gating transistor Q1, 
Consequently, during the first 
10 clock cycles af a sequence 
thé ‘O° output of 13 is high and 
Ot is hiasect on, so 1C2 acts in 
the basic manner already 
tlesemibed for Figure Li with its 
LEDs turning on sequentially 
and passing current to ground 
via O1. After the teath clock 
nudse. the ‘O ouput of 1C3 goes 
low and tums Qi off, so che 
LEDs no longer illuminate even 
though 12 cantinues to 
sequence. Eventually, after the 
50th clock pulse, che 0 output 
of IC3 again goes high and 
mms O1 on, enabling the 
display action to repeat again, 
and so OM. 

The Ficure 17 circuit is a 
simple example of display 
multiplexing, in which IC3 and 
Q1 are used to selectively 
enable or disable a bank of 
LEDs. To conclude this urticle. 
Fizure 138 shows another 
exaniple of a display 
multiplexing circuit. In this case 
the display consists of three 
lines af six intermittently 
séquenced LEDs, and these 
lines are sequentially enabled 
via IC3 anil individual puting 
transistors, with only ane line 
enabled at any one time. 

Nore chat the basic Ficure 18 
circuit can easily be expandeil to 
cornirol up ro ten sequentially 
aciivaied lines, which em each 
have up to.ten LED driving 
auiputs. The expanded circuit 
can thus be useck as a 
chasersequencer with up fo one 
hundred LED driving qurputs. 
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Figure 16. Basic method of constructing a 5-strand, 20-LED [fight rope display for use with the Figure 15 circuit. 
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Figure 17, 4-LED intermittent accelerator display in which acceleration occurs for ten clock steps in every thirty. 
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Figure 18. Multiplexed 6 LED x 3 Hine moving dot display. The dot moves intermittently atong the fines. 
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Another free email service . 


Another one of those free email services has just started up. 
You knaw the kind, offering free email to and from a fairly 
prestigious address. The only drawbacks are that you need an 
existing connection to the Intemet with an Intermet service 
provider, so are probably already paying for email facilities 
anyway, and when you're fogged an to read and write email 
{hence using telephone time and, of course, maney) you are 
presented with a certain amount of advertising. 

Still, the idea of having an address as neat and coo! as 
yourname@email.com may easily outweigh these 
disadvantages. You can choose to have any email to that 
address automatically rerouted to another address, probably 
your more usual (and non-prestigious} address — you know the 
one: 02345.456@a.boring.old.emaill.service.ca,uk The free 
email service is based around the new Search Engine we 
showed yau last month — Snap, and you can get to it efther 
by accessing Snap at <http: //wma.snap.com> and following the 
email hyperlink, or by going straight to 
<http: //wew.email.com, where you'll be asked to register. 
Nake sure you use the registration page for non-US residents. 

Using a free email service like this can give several 
advantages. First, as we've said, it can give you quite a 
prestigious and easily remembered email address. 
Addresses are allocated on a first-come-first-serveéd basis, 
50 Sign-up quick if you want the best. Second, if you belong 
ta an internet service provider that allocates only a small 
number of email addresses per subscriber, it’s a useful way 
of gaining extra email facilities. Third, though, is the ability 
to check your emaii through any Internet connection with a 
Web browser. Thus, you can travel anywhere in the world and 
access your email as long as you can log on fo the Internet. 
Fourth, any other email accounts you already have can be 
routed to an email.com address (to do this, the email 
account must have POP3 access). 


Free for Ali 


While free email service is ane thing, a 
completely free internet service provider 
Is another, Nevertheless, it looks like it 
could finally be feasible. Dixons has linked 
with Internet service provider Planet 
Online, and is using the existing Energis 
telecommunications backbone to provide 
a free service called Freeserve. Like free 
email Services such as email.com’s, free 
Internet service providers must rely moare- 
or-less totally on advertising to function. A 
few have been around for a while, but 
none yet have been able to succeed to 
any great level. The problem is a sort of 
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: chicken and egg situation. Advertisers aren't likely to 
e advertise unless they get their rewards — loads of consumer 


interest, and resultant sales of products. A prerequisite, 


therefore, is a large number of existing users to advertise 
: to, Internet service providers, on the other hand, can’t 
: generally afford to provide free services to attract users to a 


new service, in the hope that advertisers will come along 


and provide funding quickiy. 


it will fake someone the size af Dixens, say, befare 


: sufficient finance 
: interim between 

> new users taking 
: up the service 

- and advertisers 

> fully sponsoring 

: it. Obviously, 

: we'll keep 

> Feaders updated 
: onthe new 


Freeserve 
service. In the 
meantime, while 
it's difficult to 
predict in such a 


3 volatite market, It 


seems that 
Dixons might just 
have got it right. 


exists to fund such a free service in the 
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Planet Earth 


3 One of the nice things about the Internet is that data on It is 
: freely available to anyone. Ali you need is a means of 


accessing the farmat of the data, and représenting ft ina 
usable way, Take weather information, for example. There 
are several weather information databases on the Internet, 
but accessing this data isn't always the easiest thing in the 


: world. A new utility to monitor weather information and 


display it in a2 simple farmat is now 
available — at least for Macintosh users. 
Planet Earth is a small shareware program 
from Lunar Software that downloads 
weather data and displays it as realtime 
three-dimensional model of the Earth with 
current cloud information. Night and day 
shadows are updated continuously and 


-you can rotate the earth and zoom in and 


aut to view any spot you wish. It’s a freely 
downloadable and unrestricted piece of 
shareware — repistering and paying the 
shareware fee of $15 merely removes the 
shareware reminder dialog bax. Download 
it from the usual Mac shareware sources, 
or directly fram 

“http://w. lunarsoft.com. 


Bill and Monica Jokes Wreak Cyber 
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of Kenneth Starrs report on 
the Inrermnés fas led to an 
explosion of obscene 


A plaeue of Bill Clinten and : 
Monica Lewinsky jokes and 
‘attachments sent aver the 
Internet fias put corporate If 
defences to the test, according 
to Content Technologies: The 
MIU MEsweeper vendor has 


Clinton/Lewinsky material: 
Therewwere attempts #0 email 
obscene images to Gartmore 
but this was detected ani 


Se CCRC eee pene panes 


revedled customers have blocked by MEMEsweeper.” 
reponted a massive surge in "Emplovers simply Guinot. 
email qiMraintined by tuch ahblind eye as there are 


serious issues over. 
productivicy.and misuse of 
company IT, Although mmoOst 

people sce the funny side of 
these jokes, if one person is 
offended by-an email or: 
attachitient, that is one. 
BESO too many. 


MIMEsweeper. This has been 
-due to the explicit nature oF 
Rill and Monica jokes and 

graphics being sent across the. 
Inteme:, since the Stam repo 
was published. 

Further information about 
-MIMEsweeper 3 is available from 
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DTI ‘Delivers ‘Exports 
Desktop Sales Assistance 


The Department 
of Trade snci. 
Industry (DTT 
has unveiled a 
new Inremet 
service 10 enable 
British embassies 
abroad to give 
Lik: companies 


sales leatis 
wortdwide. 
The new export sales Jeacs 
service. part of TradeUk, was 
launched by Brian Wilson, the 
Minister for Trade, and Dan 
Wagner, CEO of the Dialog 
Corporation ple, the DTFs 
contractor for TradeUK. 
TradeUK includes a Nationa! 
Exponcers Database (NED) 
which went live in July, it is 
the first official Government 
darahase, which can be usec 
by anyone in the world to 
identify UK suppliers. 
Launching the service, 
Brian Wilson said, “I see 
“Frade UK as a very dynamic 
product and one which will 
provide 2 significant boost to 
UK companies looking to 
clevelop their business 


wrhitiddrer 


weuddebhtideteiaenae PTLILTIILILIPIIiiteriiifiniiiiiieiii 


Peaepbastdal th aeew 














including émbassy stafh can 
use the NED to ger derails of 
UK suppliers for gucx!s and 
senices in their market. 

Any UK firm on the NED 
can resister io receive sales 
leads, tree of charge. Embassy 
stall are a major source of 
sales leads for UK exporiers. 
They cin now e-mail details 
of leads, market pointers or 
public interest information 
onto the service. Each tead is 


auromatically matched to the 


profiles of UK companies 
hekl on ithe svstem and e- 
mailed to anpronriate 
businesses, enabling them 10 
respond quickly to these 
export opporiurcies. 

The new ‘Tradetik Export 
Sales Leads Service went 


overseas. The whole ‘IradieuK 
package hamesses the 
pential of the Iniernet to 
put buyers and sellers in 
touch - people overseas, : 


<wwu. Mimesweeper . com, 
Pevor Palmer, proupware: 
infrastructure manager at 
Gartmore Investment 
Mamgemeént.told Hectronics: 
end Beyond. “The publication 


Organisations need 10 dniw 
die dine Herveen what is 
veceplable office banter and 
whatés noOLappropritie,” saitt 


Chis Heskip, marketing manager’ 
at Contenc ‘Technologies, 


online at the beginning of 
; Sepiemberand can be 
: accessed at 
<www, tradeuk, com>. 
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Smal] Companies Get Net -Smart 


Niche companies aré starting 
(0 realise the benefits of doing 
business over the Internet 
- according io Préstel Online at 

Swi. prestel . co.uk>. in the 
past year, Prestel hus noted 4 
100% growth i in businesses 
with tess than 40 employees 
going ontine. This trend has 
arisen a5 companies strive-to 
laret new audiences.and 
Mainiwin a compeuave edge. 


These findings tally with. 
Durfacher report into ‘Intemet 
Usage Amongst SMEs', which. 
fourd chat this is the largest 
growth area for internet 
penetration. 

The Battersea Pen Home at 

“vw. penhome.co.uk>, 2 
speciatist dealer in vintuge pens, 
has been one of the first to 
realise the potential of the Web. 
It sei up an account wih Prestel 
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SAPPHIRE is a high quailty range of commercial laundry q 
equipment destaned to {uM the high demands of business, 
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are based in the UK.” 

Sapphire Laundry Equipment 2 
Gyo. GS Laundry-equipeent. 1td.uk> 
is another Prestel customer 


On-line avo years v0 to reach 
previously isiaccessible markers. 
It has generated 60% more 
sales, raising pumbyver 60 


beueddubecuse 
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£250,000 i an > reaping the benefits of the Net. 
Stag ing Reg Z.. rein Pens Speaking to Elecironics aed i ftimports products froni the 
=e a Ra are yas | : Bevonel, Simon Gray, director of US. Tialy and Germany and 
aa az? a SE > the Battersea Pen Mome said. = —: : a 
[p= fieeneee | peonscat J 7 *  resells in the UR and Gverseas. 


“Our experience has shown that 
smal, specialist companies are 
ideal for Web marketing. kr is 
easy for potential customers 
worldavide to find us an search 
engines. The global 
masuie of the business 
is evident - anfy 2% to 
3% of our customers 


Sapphire sct up its Web sire a 
vear and 1 half ago to cut costs 
and grow its- customer base. Tt 
now has its foll caralogue on the 
site, allowing instant 
ACCESS UW} information, 
and eliminating the 
experse of couriecs. 
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£20M Infrastructure Investment 


FPA | ‘@PCData Launches Monitoring Service 
Supports Demon Subscriber Figures 





UK Intemet Service Provider 
(ISP), Dernon Internet at : 
“wd. demon.net> fas reached | 
250,000 subscriber accounts. — ? 
This kitest milestone coincides 
with a major investment in 
infrastructure svorth over s20mi 
- reassuring Demon Intemet’s 
custonters that they remain 
part of the largest ISP in the 
UK as well as serviced by 2 
provider that can offer the 
fastest, most reliable Internet 
service availahle on the market i 


This knest investoent will 
mare than icipte the , : Me = at 
banchvideh available to oe 
Demon Internet custome4nn 
; enabling faster and more 
i effective connectivity to Web 
sites hasted in the US. 
Cusiomers will thereiare 
experience faster dawnload 
and transfer imes. This new 
trinsathantic link follows a 
similar groundlireaking 
investment in inirastructure 
by the company in 1996. 
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Web site at ww. atpedata.com. 
The information will he 
compiled imto reports for 
soliware ancl Internet 
companies to track frequently 
used Wel sites 2nd programs, 
software error niessages and 
eypical hiartiware configurations, 
Individuals receive incentives 
ana suaanie: of conficientalin: 


bore #2 a a ee Bs ob we ii imel «4 «= «In aesponse to the growing 
: . : demand for accurae Web and = 
: PC software usageinformation, = 
PE Data at <wHa.pedata.com>,  : 
thé indusiry standard for 
technatogy: intelligence, has. 
Hunchied | (@PCData; the first 
“Market research tracking. 
‘service.io solicit open public 
participation fora reliable : 


i ea ae. cab —_ 


Internet 


mote plocts get on with ot 





220 00G Sutscrm-ers Pood Mine Tranc—cilentic Bancatcth 


ae reflection of inclividual : in exchange for partivipation. 
Weatont ne computer usage. 2 The fisse @PCDat reports are 
woe diurty Vou thorce th we a geen! betes n Information i is pathered by = . expected to he avuilahle io 
Gimse Pet m the @PCDaia appict,a free; subseribers in the fourth quarter 
po diownload from the-@PCData : of 1998. 
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prepared to pay. seen as biased and presenting I 
INTECO's research révéals different recommendation. 





every month..Nevertheless, 
they. are.2 natural source of 


thar, for Us majorizy, the 
Original choicé of ISP was nate 


wellresenvhed decision. The 
tap thrée factors affecting 
home Inéernet subscribers 
choice were: free trial discs, 


mavzines, and wort of mouth. 


information ancl achice, and 
various people mentioned that 
they had looked at comparative 
tables of providers in Internet 
magazines — paniculany when 


respondents, but this 


diminished as confidence sind 
competence increased. If'an: 
unknown bral offered 


services to meet their particular 


SEP RPECELObEGOrD 


they didn't like the interface: 
provided, some had switched to 
an ISP offering 2 flat-rate anit 
once their usage hact increased, 


By far che largest xroup | 
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needs, confident users said 
they would consider switching 
from a ‘household name* ISP 

In BVO GHits focus groups, 
INTECO deliberarely targeted 
‘Internet churners’ for» 
interview, dwar is, those who had 
changed their home ISB The 
majority had changed within six 
months of first gcding access ai 
honie and more chan half of 
those cropped their ISP before 
their free trial enced. 


Some had changed because 


Considerable scepticism was 
expressed about free wial 
discs: many people had 
‘experienced, or heard about, 
diffcutties in cancelling the 
subscription at the end of the 
free period; others were wary 
of giving their credit card 
details; and others thought 
that the value-of the free. irial 
wis minimal is comparison 
with other &ctors — suchas 
reliability of service and overall 
subseription price. 


choosing their second ISP 
in conirast,.those who used 
ihe Intemet at work, buehad 
mat yet subscribed at home, 
expected their choice of ISPto 
he 2 carefulh-researched decision. 
They were suspicious of [ree 
CDs. thinking their had'to be a 
catch ane thigh ahar magazines 
and friends would be a more 
likely sources of information. 
Well-kntiwh bear names: 
were more bnportant for the 
less cechnically-competent : 


changed hecause of “Tegative 
‘esperiences wiih their ISP: very: 
slow. access or engaged lines, 
poor helo-tines, or other 
Jechniad prodicms. 

The idea of supermarkets, 
like Tesco, beooming ISPs met 
With positive responses, 
Though some said that an e- 

: mail aciciress endiny in 

> (@tesco.nct was a “bit naff’. 
respondenis had an expectation 
that the service would be good 
value for money anc relisbic. 
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CIX Dramatically Improves 


Customer Service 


Zergo Assure Tamper-Resistant 
Security for E-Business 





Compulink 
Information 
exchange 
(CIX) at 
SHH. CHX.CO.UK>, 
the UK's longest- 
established 
online 
conference. 
provider, fias 
made significant 
improv ‘ements 
[fo its range OF online services. 
These improvements include 
2 quadrupling of the 
handwidth provided by CEX 
in a deal with nenwork 
operator INS, the adaption of 
the V.90 standard trom 3Cam, 
new national access numbers 
and the announcement of 
new tariffs for CIN users. 
"The deal with INS will 
quadniple the bandwidth of 
CIN's buckbone nenvork, 
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vivine CIX subscrihers a 
2Mbps dedicated wansaclantic 
link. io New York. ancl 
dividing Eunapear: trafitc 
beiween the UK and the 
continent. With:this. acted 
capacity CLX will only be 

using around 30% of ics 
avaiiabie bandwidth, This will 
alld it ro rapidiy roll out 
new products and online 
services to a growing 
customer lyse 
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The Snap Search Engine is 
definitely. a cool product, and a 
light relief after some of the 
more ungainly Search Engines 





Sf ee 


on the World Wide Web, but 
it’s aiso a useful means of 


finding downloadable sefnvare. 


You.can locate soloware with 4 


@eiteddd bbed 


“hades 


recently 
been 


‘2 partable 


‘aculal le 0 


Managing 
: agency's 


Zereo Assure al 

“Ww. Z@rgo. com is 2 new 
cryptography product. 
designed to help systems 
inteeraiors amd OEMS reciuce 
develanmentr time when 
incorporating security into 


applications for e-business. Its 


introduction has attracted the 
interest of a number of 
orpanisatinns, especially in 
the financial sector, and has 
already resulted in a £60,000 


keyword search, or you can 
Burrow. down through jes 


‘layers to find what you're after: 


it's definitely worth: SON 10: 
<http: //vw. snap. com ancl 
G@ickineg the Software. Downloads 
firtk. 

LK specific information ist 
always thateasy co find. but 
Britannia, at | 
<http://britannia: com> aims 


‘to make itt: ile easy by 


compitine information relating 


0 Great Britain on one 


Website: Wiha keyword! 
search faciliry, as well. as a faisiy 


event departmentalised. 


selection facility: Britannia is a 
nice change to the usual UK 


‘adclon-ext-t0-2-U5-Website 
‘thing we're used ro. 


The Deparment of 


‘Education and Employment 
‘has been funding a $5,000,000 
‘pulot scheme 10 fine Gut how 


teachers wise of [F can benefit 
when they have 4 multimedia 
parable computer. The 
project has: 


completed, 
with same 
4150 
teachers 
being given 


cOMMpUurer. 
for their 
CHAT USE, 
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cONntracl tO supply Zereo 
Assure to a major UK hank. 
Designed to work in 
standard PCs, Zereo Assure 
comorises the DataSate API 
(applications program interface} 
software and the Zemo HSP 
4000 higi-performance 
cryptographic cO-processor 
card. lovether, they provide a 
wide. ringe of cryprographic 
functions, based on inchistry 
standards, facilitating the. 
desien of navy difierent 
secure. 
systems. 
These 
functions. 
‘inchucle 
encrypuon 
and digital 
signamres, 
the enabling 
lechiniques 
of secure 


e-business. 


. 


Website, at 
<http: {fm.becta.org. ikipraiects 
fmsportables2/evaivation/> 
Finally, we couldiyy resist. 
this lithe gem. The Web page 
has probably heen changeil by 
the time you read this, bur the 
scrcenprals at least gives us 
absolute proot that Microsoft 
cicsigns in incompatibility io its 


. products. The Microsoht 


Windows NT Server 5.0 beta 
pszee aH 

<http: //waa.microsoft.com/Hi 
ndowsNT5/Server/default.aso> 
shows that even Microsaft’s 
Own camputer svstem has the 
Miilenniuim Bug. Check the 
daie at the honom of the 
window, and you'l! see that the 
Windows NT Workstation 3.0 
release dlate is December 30, 
1899. Yes, shat's right, 1899, 
not 1999! That's quite a fall 
behind schedule, Bill! Maybe 
vou should use a Macintosh — 
ineyvve heen millennium =. 
compliant for 14 vears already! 
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Don’t miss another great ‘assortment 
of entertaining and easy-to-make projects 
and essential electronics information i 
aimed at the novice constructor. ee tee 
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Order your catalogue now 
on'O1702 554000 
or‘visit.and collect ‘from one 


of our 48 ‘stores nationwide: 
You can.also purchase your 
catalogue from your local 
Maplin store, WH Smith and 
John Menzies. 


Over 1;000 new products — 
Includes over £50 worth of 


discount vouchers 
Order code CAIS 


includes FREE datasheet CD:Rom 
FREE McAfee anti-virus software 
FREE 30 day Demon Internet trial 
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